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UNNECESSARY TRAVEL—Eyes have a habit of 
wandering. On a long monotone machine, 
the eye covers a great deal of unnecessary 
distance because there’s nothing to hold it 
at one spot. Just as wasted steps tire out 


the body, so this needless travel which 
accomplishes nothing, tires out the eye. 


EYE FATIGUE 


TENSION—Hold out your arm, tensing the 
muscles. Notice how quickly they grow 
weary. The same thing happens to a 
worker’s eyes when material he is fabricat- 
ing is too similar in color to his machine. 
Wasted effort is required to differentiate 
between material and machine. 


IN WORKERS 


CONSTANT ADJUSTING—Go from a sunlit 

street into a moving-picture theater. For 

a minute you are so’ blind that you have 

difficulty finding a seat. A worker who 

glances up from a light-colored machine 

to a dark wall (or vice versa) has the same 
* experience to a lesser degree. 


COLOR DYNAMICS 


™~ FOCAL 
COLORS 


FOCAL Ivory 
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e No matter what type or color of material a given 
machine is processing, one of these focal colors will 
provide a satisfactory contrast with it. Applied to the 
operating parts of the machine, this focal color reduces 
strain, eye-fatigue and accidents. 
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A new system of using color 

to minimize workers’ eye 

fatigue which will interest all 

teachers in trade or industrial 
schools. 


TS is a tendency to forget that people 
work not only with their hands, but also 
with their eyes—and that the seven muscles 
which operate the movements of the eyeball 
get tired just like arm or leg muscles. 


This eye fatigue leads to headaches, “nerves”, 
digestive upsets, and depression—eventually to 
absenteeism and lowered production. Therefore, 
one important objective of Color Dynamics is 
to do away with the causes of eye fatigue. 


1. Unnecessary eye travel is minimized by 
painting the critical parts of the machine in a 
focal color which focuses the worker’s attention 
exactly where he wants it to be. 





2. Tension is reduced by choosing a focal color 
which affords a clear contrast between the 
machine itself and the material being fabricated. 


3. Constant Adjusting is eliminated by painting 
walls in front of machines in “eye rest” colors. 


@ A free copy of the new book “‘Color 
Dynamics” will be mailed to any 
teacher who sees an opportunity of 
fitting this system into his courses. You 
will find this study of the utilization 
of color energy both stimulating and 
practical. For your copy write Pitts- 
burgh Plate Glass Co., Paint Division, 
Dept. SS-10, Pittsburgh 22, Pa, 
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Pittsburgh Plate Glass Company, Pittsburgh, Pa. 


meer PITTSBURGH STANDS FOR QUALITY PAINT AND GLASS 














In the Offing... 
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you up-to-the-minute articles. Soon 
to be printed are: 

1. Industrial Education at the 
Lower Grade Level. 

2. Electronic Clock, 

3. Machine-shop, woodworking, 
and other projects. 

And the regular features such as 
“School Shop Kinks,” “News from 
Industry,” “Strictly Personal,” 
ang “from Washington.” 
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Industry Needs M anpower 


TRAINED FOR PRODUCTION 


Today’s need for top-speed wail demands replace- 


ment manpower that is trained for the job. There is no 
time now for retraining on the job. Every new worker 
must have fully acquired his basic skills if he is to do 
his work efficiently. 

South Bend Lathes offer numerous advantages in 
training manpower for production work. Through their 
use trainees aquire skill on the same lathes that they are 


likely to use in industry. The operating ease, accuracy, 
safety features, and versatility of these lathes make them 
popular with both instructors and trainees. 

There is a South Bend Lathe for practically every 
training purpose. They are made in Engine Lathe and 
Toolroom Lathe types in 9” to 16” sizes. South Bend Tur- 
ret Lathes are made with 9” and 10” swings. For complete 
information, write for Catalog 100-C. 


TEACHING HELPS FOR SHOP TRAINING 
South Bend training helps—books, sound films, wall charts, 
and service bulletins on the care and operation of a lathe— 
are available for speeding the training of new lathe operators. 

Write for your copy of Bulletin 21-C. 


* BUY WAR BONDS * 


SOUTH BEND LATHE WORKS «© Lathe Builders for 37 Years 


¢ SOUTH BEND 22, IND. 
SCHOOL 





The finest and the first in 16mm projectors, with 
their designer, Alexander F. Victor, whose in- 
ventions and imprevements over the past 21 
years have bridged the gap between the first 
Victor Ciné Projector (right) and the new 
Victor Animatophone (left). 


lations: ‘‘After we have all got to 
learn to live together . . . we can’t all travel around the 
world to learn to understand each other... we can do it 
through 16mm film better than any other way,”’ said 
C. R. Reagan, director, non-theatrical division, Bureau 
of Motion Pictures, Office of War Information. 


I6mm BECOMES OF AGE 


21 years old August 12, 1944; Born August 12, 1923 


ow 21 YEARS OLD, has the 16mm industry reached its full growth? 
Are there new horizons of achievement before it?” The answer was 
given by leaders of education, business, industry, and government as 
they honored Alexander F. Victor, designer and producer of the first 
16mm camera and equipment. The magic of 16mm sight, sound and 
sequence has already transformed methods of teaching, training, selling 
and entertainment. But as 16mm Comes of Age, its future will even 
overshadow its brilliant present. Almost every field of endeavor in every 
corner of the world will look to Victor who first brought 16mm into being 
to provide the 16mm camera and projec- 


tor of tomorrow. 


Victor, whose advanced designs and 
constant improvements have blazed the 


trail for 21 years of 16mm achievements, 
is ready to meet the responsibility of the 


future. 


PA 
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THE WORLD'S GREATEST TRAINING FORCE 


Better Education: is medium of communica 
tion makes possible . to bring the truth 
millions upon whom depends the realizatio 
of our democratic goals,’’ declared Dr. Clyd 
V Arnspiger, vice president of Encyclopedi 
Britannica Films, Inc. 


Post-War Markets: ‘‘Through 16mm motion pi 
tures in Latin American countries new post-w 
markets are being created . . . standards of li 
raised . . , and all American business and ind 
try will benefit’ predicted Robert C. Marone 
director of motion picture distribution for t 
Coordinator of Inter-American Affairs. 


Wor; Fingy 
ADVERTiSuinee 
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Twenty-one years ago the first 16mm cameras, prq 
jectors and films in the world were announced 
this full page newspaper advertisement whidq 
A. F. Victor, president, and S. G. Rose, exect 
tive vice president of Victor Animatograph Co 
poration are re-reading as the 16mm industry 
comes of age. 


First in the fight for a safety standard for no 
theatrical film and equipment, first to design an 
produce 16mm cameras and projectors, A. 
Victor responds to the tributes paid him bh 
leaders in education, business, industry an 
government. 


For Peace and Prosperity— 
Buy More War Bonds 


VICTOR ANIMATOGRAPH CORPORATIO 


ESTABLISHED 1910 
Home Office and Factory: DAVENPORT, I0W 


NEW YORK (18)—McGraw Hill Building, 330 W. 42nd S 
fHICAGO (1)—188 W. Randolph 





Photo from DURAMOLD Division of 
Fairchild Engine and 
Airplane Corporation 
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You'll make better craftsmen out of students quicker 
if you teach them fine finishing work with SKILSAW BELT 
SANDERS ... the sanders preferred by industry for power, 
speed and ease in handling. 
In the aircraft industry, for instance, a prominent 
manufacturer found that ONE MAN using a SKILSAW BELT 
SANDER could do a better sanding job in ONE HOUR 
than TWO MEN formerly could in 3 to 4 HOURS! EPH YRDLA a 
No wonder SKILSAW BELT SANDERS have such + “gg JR, 
widespread acceptance! They’re lighter, better balanced for i he bele ars 
easier handling .. . more powerful for faster work on the “ * A 
production line ... or in your manual training shop. Ask 
your distributor for a demonstration at your school today! 


SKILSAW, INC. 
5033-43 Elston Avenue, Chicago 30, Illinois 


mie 8 li. {the 


Sales and Service Branches in All Principal Cities 


y : MODEL " 
SKITSA PORTABLE ELECTRIC : el Yi, be 
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| surfacine jo or ‘ie s and ewes 


Same i | a 
MAKE AMERICAS HANDS MORE PRODUCTIVE —— cig id 
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Good Shop Teaching in Three Hard Lessons 


BY Arthur B. Mays 





Arthur B. Mays, Professor of Industrial Educa- 

tion at the University of Illinois, has cut throuch 

much educational research to reveal basic 

factors of success in shop teaching. Here are 

conclusions that master teachers in all branches 

of learning recognize as the ultimate tests for 
happy and successful teaching. 


HE three basic factors of success 
fy: industrial teaching, wrote the 

late Professor Robert W. Selvidge, 
are: (1) what the teacher must know, 
(2) what the teacher must be able to do, 
and (3) what the teacher must be. When 
each of these basic factors is analyzed 
into essential items expressed in defina- 
ble terms, a fairly simple and practicable 
method of determining success factors 
results. One may with reasonable as- 
surance select and counsel teachers on 
this basis, and the conscientious teacher 
may, with attention to these factors, im- 
prove his teaching and assure his suc- 
cess. 
What the Teacher Must Know and How He 

Must Know It 

All will agree that the first requisite 
of successful shop teaching is that the 
teacher must know thoroughly what he 
tries to teach. Mastery of subject mat- 
ter lies at the base of all good teaching. 
Nothing destroys pupil respect for the 
instructor more surely and more rapidly 
than the discovery that he does not thor- 
oughly know the material he is present- 
ing. Mastery of subject matter is within 
the power of any teacher. It requires 
of him a genuine interest, an insatiable 
curiosity, and a persistent desire to 
know. This merely means that the suc- 
cessful teacher must be a real student. 
A discerning administrator can easily 
determine within a few minutes of con- 
versation with a teacher whether he is a 
real and persistent student of his field of 
work. Too few shop teachers are such 
students of their work. 

The teacher must not only know his 
subject matter but he must know how to 
organize it into suitable form for suc- 
cessful instruction. Much study and 
experimentation have been devoted to 
the technics of analysis and organiza- 
tion of instructional materials and the 
successful teacher should know all the 
several procedures and how to choose 
the most appropriate for a given set of 
conditions. Intelligent course-making is 
based upon sound educational principles 
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and the various means of applying them 
in course construction. 

To know subject matter and how to 
organize it for instructional purposes is 
still not enough knowledge for success- 
ful teaching. The shop teacher must 
thoroughly understand the psychological 
and pedagogical bases of learning and 
teaching. A general course in psychol- 
ogy during one’s teacher-training expe- 
rience will not provide this knowledge, 
nor will a course in methods or edu- 
cational psychology which the prospec- 
tive teacher only half understood provide 
this knowledge. To be thoroughly suc- 
cessful, the shop teacher must really 
know how pupils learn and know how to 
present new material so learning will 
occur. Such knowledge will rarely be 
acquired during the teacher-training part 
of one’s career. It grows as the teacher 
continues to study both his professional 
literature, year by year, and his pupils 
day by day. 

One other area of knowledge the shop 
teacher must have, namely, what is hap- 
pening in the world he is trying to pre- 


How Do You Rate As a 
Shop Teacher? 


¥1. A teacher must know thor- 
oughly what he tries to teach. 
V2. He must know all successful 
schemes of course instruction 
and be able to use them all. 
He must know how pupils 
learn and know how to pre- 
sent new material so learning 
will occur. 
He must know much, and con- 
stantly more, about modern 
industry. He must know the 
new materials, new methods, 
the new trends in industry. 
He must know what he knows 
in terms of its meaning and 


use. 
He must be able to do skillfully 
all the processes he tries to 
teach his pupils to do. 

He must be able to interest and 
inspire pupils. 

He must have administrative 
skill to organize and direct 
group activities with a mini- 
mum of delay and confusion. 
He must be able to work with 
other teachers of his school 
and under the authority of 
school officials. 

V¥10. He must be a good leader 
and a good citizen. Pupils are 
never quite able completely to 
segregate what a teacher 
knows and is able to do from 
what they believe him to be 
@s a man and member of the 
community. 
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v3. 


v5. 


v6. 


v7. 


v8. 


v3. 


All successful teachers have ability to inspire pupils. 

It is probable that the basis of this power is genuine 

interest in the thing being taught, in the pupils, 
and in teaching. 


pare his pupils to enter and succeed in. 
Particularly must he know much, and 
constantly more, about modern industry. 
This means he must maintain contact 
with industry. One of the most attrac- 
tive features of shop teaching is that its 
subject matter is concerned with today 
and tomorrow and only incidentally with 
vesterday. The successful shop teacher 
is therefore obligated to know the new 
materials, new methods, and new trends 
of industry. 

How must the teacher know what he 
knows? He must know it so thoroughly 
that he can use his knowledge. So to 
know is to understand the meaning of 
what he knows in terms of its use. There 
are scholars in the world who know so 
much that one feels about them as did 


‘ Goldsmith’s villagers as they listened to 


their schoolmaster argue with the par- 

son. 

While words of learned length and thundering 
sound 

Amazed the gazing rustics ranged around; 

And still they gazed, and still the wonder grew, 

That one small head could carry all he knew. 


But, alas, too often such scholars do 
not seem to understand what it all means 
in terms of life today. The successful 
teacher is concerned with helping boys 
live life effectively today with the end in 
view of living it better tomorrow. Hence 
he must possess his knowledge in terms 
of its meaning and use. Once more, this 
means constant study year by year 
throughout one’s professional career. 


What the Shop Teacher Must Be Able to De 
The shop teacher must be able to do 
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skillfully all the processes he tries to 
teach his pupils to do. If he fails here, 
all his knowledge is of little avail. He is 
respected by youth most for what he can 
do, and after that for what-he knows. 
As one grows older he increasingly ad- 
mires knowledge in others but in youth 
homage is given first to skill. The high- 
est compliment a boy pays to his shop 
teacher is, “I wish I could do that the 
way you doit.” To be skillful one must 
study skill and practice constantly. Shop 
pupils learn how to do by watching a 
master perform and by trying to imitate 
him successfully. This comes first. 

Next in order is the ability to interest 
and inspire pupils. Different men do 
this successfully in very different ways, 
depending on their varying personal- 
ities, but all successful teachers have this 
ability. It is probable that the basis of 
this power is genuine interest in the 
thing being taught, in the pupils, and in 
teaching.. It is not likely that pupils 
will be more interested than the teacher 
is. Dodge in his very careful study of 
teaching success found that, “A signifi- 
cant relationship was found to exist be- 
tween teacher personality scores and . 
expressed liking for teaching.”* . It ap- 
pears that ability to interest pupils is 
conditioned by the teacher’s attitude to- 
ward his work and his interest in what 
he teaches and in his pupils. 

The successful shop teacher must also 
be able to organize and direct group ac- 
tivities with a minimum of delay and 
confusion and a maximum of orderliness 
and efficiency. This means, in a word, 
he must be able to plan and direct with 
skill and efficiency. Shop teaching calls 
for administrative and executive ability 
as does no other type of school teaching. 
The whole range of activities such as: 
budget making, planning, record keep- 
ing, class organization, maintenance of 
appropriate discipline, good “house- 
keeping,” enforcement of safety rules, 
and all the other characteristic duties of 
shop teaching must be executed with 
genuine skill. The acquiring of skill al- 
ways involves concentration and prac- 
tice, and the administrative skills of the 
shop teacher are developed in precisely 
the same manner as are all other skills. 

Furthermore the successful shop teach- 
er must be able to work with the other 
teachers of his school and under the 
authority of school officials. Many fail 
at this point. The ability to work suc- 
cessfully as part of an organization. re- 


*Arthur F. Dodge, “What Are the Personal- 
ity Traits of the Successful Teacher?” Jour- 
nal of Applied Psychology, XXVII:4 (August, 
1943) , 337. 


A teacher is respected by youth most for what he can do, and after that for what he knows. ~ highest com- 
pliment a boy pays to his shop teacher is, ''l ‘wish | could do that the way you do 


quires study and practice. It involves 
one’s attitudes toward life and one’s fel- 
lows but chiefly one’s scale of values. 
What is really important in a given 
situation and what is relatively trivial? 
Skill in weighing the relative importance 
of the elements of a situation determines 
in large measure one’s ability to work 
with others. Since training in this im- 


portant ability is one of the aims in all 


vocational success, it ranks high as a 
teaching ability. .The shop teacher who 
cannot work successfully with his col- 
leagues and those over him in authority 
can have little hope of training his pupils 
in this important skill. 


What the Shop Teacher Must Be 


What a teacher knows and what he is 
able to do have much to do with what 
he is. They color when they do not 
completely control what he is. There 
are, however, certain broad, basic qual- 
ities that he must possess. Perhaps first 
in importance, he must be a real teacher. 
That means he must be devoted to teach- 
ing, proud of his vocation, keenly aware 
of his obligation to society and to his 
pupils because of his being a teacher; 
and he must be deeply interested in be- 
coming a better teacher. To be a real 
teacher also means to feel a heavy ob- 
ligation to be a leader. It is burden- 
some to be a leader. One is never free 
to do as he pleases, if he be a real leader. 
People watch a leader. What he says 
and does are noted and told to others. 
Nor can a leader drop his position of 
leadership when the day’s work is over. 
Indeed, he is sometimes watched more 
closely after work hours than while 
teaching. Some men resent this aspect 


of teaching, but it merely indicates the 
social importance of the vocation, and to 
be successful they must, as fully as pos- 
sible, live up to their obligations of 
leadership. 

To be a real teacher, one must also be 
a good citizen, with all that implies. 
Pupils are never quite able completely to 
segregate what a teacher knows and is 
able to do from what they believe him 
to be as a man and member of the com- 
munity. Some very scholarly men have 
tried to argue that they are paid for what 
they know and it is no one’s business 
what they are. In the very nature of 
teaching this cannot be true. One is 
never paid merely for what he knows 
and can do. How difficult it is for some 
to learn this! The intimate relationship 
of the shop teacher with his pupils makes 
extremely important what sort of person 
he is. 

The successful shop teacher must be 
a thorough and persistent student of his 
work, of his pupils, of industry, and of 
the major factors of the era in which he 
is a leader. His field is a vital element 
in modern life. What he teaches and 
the way he does it will have far-reaching 
effects whether he realizes it fully or not. 
To be successful he must know not only 
what he is doing, but why he is doing it, 
and, in addition, something of the larger 
social and economic meanings. Only 
constant study will enable him to be 
what he is expected to be and bring to 
him the full measure of understanding 
and happiness which are his proper re 
ward. Lasting success comes only to the 
teacher who is a thorough student of his 
profession and of the life toward which 
he would guide his pupils. 


SCHOOL SHOP 
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The training film used in the shop helps to visualize detailed operations. Here, students at Rochester Athenaeum and Mechanics Institute are viewing a motion 
picture on lathe operation. As soon as the showing is complete, students turn to their work while impressions are still vivid. 


Films Make Good Teaching Better 


By George H. Fern and Eldon Robbins 


LTHOUGH there is considerable 
A evidence to prove that effective 
use of teaching films increases 
learning, there is less certainty as to 
what constitutes “effective use” of teach- 
ing films. Certainly it is not measured 
in terms of the number of films shown to 
the class. Merely showing pictures is 
not teaching with films. 

Films are tools for instruction and like 
other tools may require different pro- 
cedures in the performance of different 
operations. There are, however, certain 
fundamental practices and some of these 
principles of teaching with films follow. 

Always preview.—Preview the film 
before showing it to your class. You 
wouldn’t use a textbook unless you had 
at least skimmed through it. As you 
preview, make notes, so that you can 
direct the attention of the class to what 
you consider a scene of more than usual 
importance. Or, you may disagree with 
some portion of the film. Point this out 
while it is being shown, or make a note 
to discuss it later. 

Use the manuals.— When an instruc- 
tor’s guide or manual accompanies a 
teaching film, it is to your advantage to 
make use of this material. It has been 
prepared to make it easier for you to do 


thoroughly on a recommended 

. should be free of carbon 

and oxide, and the porcelain should d<« white. 
plugs are the proper type for the 

engine being worked on. : . 
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September SCHOOL SHOP published “Visual 
Aids in the Shop,” by Earl Bedell, Director of 
Vocational Education of the Detroit Public 
Schools. This article gives additional instruc- 
tion on how training films are most effectively 
used. George H., Fern is director of the Michi- 
gan State Board of Control for Vocational Edu- 
cation. Eldon Robbins is supervisor of the 
board’s Audio-Visual Aids Service. 
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a better job of teaching. While it is 
not intended that you follow the instruc- 
tor’s manual literally, you should adapt 
the material to the class needs and make 
use of that which applies. 


Plan your instruction.—Each step in 
your procedure should be planned in 
advance. Decide how you will introduce 
the film to best correlate it with the les- 
son. Look for ways to vary the presen- 
tation of the film to increase its effec- 
tiveness. Plan your follow-up discus- 
sion. 


Prepare for the showing.—Don’t 
handicap a teaching film by poor show- 


. manship. The projection room should 


be one that can be darkened quickly. 
The projector should be threaded and 
focussed on the screen. A few minutes 
before showing the film, the amplifier 
tubes should be warmed up. The op- 
erator brings the sound up smoothly at 
the start and does not “blast” the ears of 
the listeners with sound volume at maxi- 
mum level. The room should be well 
ventilated and not too warm. 


Introduce the film.—tThe class is to 
see the film for a purpose, so make cer- 
tain each member understands what that 
purpose is. Some instructors prepare 
their class to see a film by giving a short 
synopsis of the content and suggesting 


4 The slide film can be used in correcting faults 
of students right on the job. Here an instructor 
is — a Jam Handy film from equipment set up 


next to ft 


ie truck on which repairs are being ® 
made. 


that key points be observed. Others de- 
velop a learning situation by quizzing 
the class about key points to be seen in 
the film and present the film as a source 
of information on these points. If a 
quiz is to follow the film, it may be ad- 
visable to inform the class of this. A 
few minutes of well planned preparation 
aids the learning process. 


Show the film.—As a general rule, a 
teaching film is presented in its entirety 
at the first showing. If it is a discussion 
slidefilm, the captions are read aloud 
and discussion is encouraged at the re- 
showing of the film. Several devices 
may be used to vary presentation follow- 
ing the first showing. A motion picture 
can be presented by sections. If it is a 
sound film, the sound can be turned off 
and members of the group may be asked 
to describe the action. Only key pic- 
tures in a slidefilm can be selected for 
discussion. Students and instructor can 
and should participate during the show- 
ing as much as possible. 


(Continued on page 31) 
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WE are fortunate to teach in 
eee 2 shop which is modern 
dukaae §=cnough to have a regular com- 
parator; however, a need was felt for 
one that could be used by the students. 
The factory job is used only for ex- 
tremely accurate checking of less than 
0001”. This product of our shop is 
accurate to .0001”. 

The drawings show the construction 
of the stand only. The indicator used is 
a Federal C-21 which reads to .0001”. 
Any indicator may be used on the com- 
parator providing the bracket holding 
the indicator is modified. 

When using the comparator the size 
to be checked is first set up with gauge 
blocks. For example, if a 1” plug gauge 
is to be checked, a 1” gauge block is 
selected. The arm holding the indicator 
is then adjusted so that the indicator is 
bearing on the block and the hand is in 
a vertical position. The final adjust- 
ment is made on the indicator by means 
of a rotary dial. The dial is rotated so 
that the zero is directly under the hand. 
The block is then removed and replaced 
to recheck the reading. 

When these adjustments are completed 
the instrument is ready to use. The plug 
gauge is now carefully placed under the 
indicator with a rolling motion. Any 
deviation from the 1” standard estab- 
lished by the gauge block will be read 
directly on the dial of the indicator. The 
error usually found in “mike” readings 
is elimmated because the pressure is the 
same on the gauge block as it is on the 
piece being checked. 

This project is simple to make. Its 
construction requires very little expla- 
nation. The column should have a good 
finish and be of a uniform diameter so 


that the arm will slide freely. The col- 
umn of this comparator was ground on 
a cylindrical grinder. The lower end of 
the column is made to the size indicated 
for a press fit in the base. 

The base offers the student many prob- 
lems in milling. The lower side may be 
shaped or milled. The +” radius edge 
is milled with a ;,” radius cutter. Note: 
the radius does not go all the way 
around the column. The grooves in the 
base are cut with a 60° inclusive cutter. 

The bracket or arm holding the indi- 
cator was cut on a contour saw. If a 
contour saw is not available, a shaper 
may be used to form the arm. The 114” 
hole in the bracket must be accurately 
finished, preferably by grinding, for a 
sliding fit on the post. 

The base is pack hardened for about 


Comparator 


BY Jon P. Adams 
AND M. B. Goodwin 


The comparator is ine fifth in a series of proj- 
ects designed and constructed in the machine 
shop of Proviso Township High School, May. 
wood, Illinois, under the supervision of the 
authors who are teachers there. 
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eight hours; then all surfaces are pol- 
ished and, finally, the top is ground, 
The grinding is done wet so that the 
accuracy is not impaired by distortion 
due to heat generated by dry grinding. 
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When Dr. Lee de Forest in 1906 added the grid to the diode 

tube, thus providing a means for controlling the electron flow, the 

foundation for the great new electronics industry was firmly set. The war 

has given it a great impetus, and the demand for electronics service men is seen 


as increasing. 


apparatus, and they are turning to the school shop courses for assistance. 


Local electricians are being confronted with entirely new sets of 


Ralph O. Williams, 


of the Vocational Aviation Mechanics Department, Western Michigan College of Education, 
Kalamazoo, Michigan, indicates in this article the wide fields which electronics has already 
invaded and gives a practical suggestion for extending the shop course in electricity to 
electronics. Photographs accompanying this article are from Westinghouse Electric and Mfg. Co. 
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vanced than technicians and lay- 

men realize, is demanding of 
teachers of radio and electricity, elec- 
tricians, radio service men, foremen, and 
manufacturers that they equip them- 
selves with electronic information and 
experience. In the field of communica- 
tion equipment—radio receivers and 
transmitters, telephone circuits, etc.— 
there is sufficient practical knowledge 
for servicing. But communications is 
only a small part of the total use of 
electron tubes and circuits. Foods are 
dehydrated, airplanes are flown with 
automatic (electron-controlled) pilots, 
and high-speed streamlined trains are 
protected through the use of electronic 
control apparatus. And each day more 
automatic controls are installed. Rotat- 
ing machinery is being replaced with 
high current rectifiers, induction heat- 
ing is replacing the gas furnace, in- 
dustrial processes, such as glue drying to 
mention one, are being reduced from 


fe age of electronics, farther ad- 


OCTOBER, 1944 


hours to minutes. 

At present, this modern industrial 
equipment is installed by service men 
now generally connected with the manu- 
facturers of such equipment. All goes 
well with the system of remote servicing 
until something happens to the nerve 
centers of the electronic controls. Then 
what? Production awaits the coming of 
the factory service men. There is even 
now a pressing need for local electronics 
service men in every industrial area, 
large and small. 

Consider the extensiveness of the field. 
We might say, for all practical pur- 
poses, that any device employing vacu- 
um tubes in any form, protecting, con- 
trolling, or working in industry, would 
be classed as an application of elec- 
tronics. Here is a partial list of the 
applications of electron tubes to manu- 
facturing, radio broadcasting, aids to 
navigation, communications, and in oth- 
er fields. Incomplete as it is, it serves 
to indicate the extensive uses to which 


Here elec- 

tronics prevents 

industrial accidents. 

Phototubes protect the 

operators of huge punch and 

shearing machines. If a_ finger 

touches the beam of light, machines 
stop instantly, thus saving fingers and hands. 


electronics is being put: welding, weld- 
ing timers, diathermy, X-ray, induction 
heating, electron microscopes, counters, 
color sorters, power converters, con- 
stant voltage sources, geophysical pros- 
pecting, radio transmitters, brazing, ra- 
dio receivers, soldering, carrier current 
transmitters, magnetic chucks, carrier 
current receivers, fluorescent lighting, 
carrier current relays, plywood drying, 
location of cable faults, traffic signals, 
control of phase angle, insulation tests, 
flaw detectors, location of breaks in 
pipes, thermo-controls, frequency con- 
version, alternator controls, electrolytic 
processing, electronic switches, mechan- 
ical movement recorders, bearing noise 
testers, robot pilots, radio-photos, tele- 
vision, wire-photos, cathode-ray oscillo- 
scopes, facsimile, hearing aids, photo- 
desitometers, motion pictures, r-l-c 
bridges, absolute altimeters, electronic 
voltmeters, radar, stroboscopes, surface 





Electronics... 
(from page 9): 


Control 

of machine 

speed is essential in 

many processing industries, 

such as in paper manufacturing 

here shown. Electronic voltage regu- 

lators (see page 12) function without mov- 

ing parts. Corrections can be made quickly. 


analyzers, vacuum tube relays, public 
address systems, metal locating equip- 
ment, inter-office communicators, fluid 
level indicators (sonic), blind landing 
systems, flame controllers, signal genera- 
tors, smoke precipitators, audio fre- 
quency oscillators, and square-wave 
generators. Electronics is being applied 
in fields as varied as medicine, physics, 


geophysics, meteorology, crystallogra- 
phy, biology, and in many other 
branches of the physical sciences. 


Occupational Opportunities 

At present the Army, Navy, and war 
industries provide the bulk of employ- 
ment in the electronics field. In the 
armed services men with a basic knowl- 
edge of electronics rise quickly to spe- 
cialists ratings. In war industries elec- 
tronics engineers are employed to de- 
sign, to produce, and servicemen are 
employed to install and service equip- 
ment. With rapid conversion to peace- 
time production, many new pieces of ap- 
paratus will presently be offered on the 
market. The increased efficiency of 
many electronic processes and controls 
now perfected will rapidly be put into 
use in plants all over the country. This 
vast quantity of electronic equipment 
will preclude the old program of fac- 
tory servicing in the, field. Local elec- 
tricians will, sooner or later, have to 
take over the job of keeping this equip- 
ment in operation. 

Calamity Jane cries that the industry 
will be flooded with the one hundred 
thousand Signal Corps trained radio- 
men that will return from the service. 
These men will not be skilled in indus- 
trial electronics. They will have had 


“quickie” training courses in basic elec- 
tricity and radio, but their skill will be 
along one line, such as radar mechanics, 
air-borne radioman, ground radioman, 


Should the slightest pinhole—even as small or smaller 
than 1/64 of an inch appear in this tin plate 
running through a shearing line at the 

rate of 1,000 feet a minute, the light 

shining through it shoots an 

impulse through the pho- 

totube, which is 


magnified by an 

amplifier, and immedi- 

ately marks and classifies the 

defect. The pinhole detector used 

at the control desk here shown is illus- 
trated on page 12. 


radio operator gunner, SCR-299 men, 
and many other specialties. Some of 
the best trained will return to civilian 
radio, but the vast majority will re- 
turn to the jobs with which they are 
most familiar. Industrial electronics is 
likely to be a neglected field in the rush 
for economic rehabilitation unless new 
men are trained from the ground up for 
the industry. 


Electronics Basis for Varied Occupations 


The study of industrial electronics 
can lead to a variety of occupations in- 
volving the most simple to the most com- 
plex equipment. Whatever is the nature 
of the assignment, the qualifications for 
the electronics serviceman will be a 
thorough understanding of the basic 
principles of electricity and their ap- 
plication to electron tubes and circuits. 
As a consultant, he may service all 
equipment within an area or for a 
selected group of shops. He may be a 
manufacturer’s representative and be a 
specialist in certain types of equipment. 
He might be employed as an electronics 
serviceman in a particular factory where 
one or more electronics servicemen are 
employed to maintain certain types of 
equipment for everything from inter- 
communication systems, to an electron 
microscope or a two hundred thousand 
ampere welder. He may be an elec- 
trician with an electronics background 
in a medium or small shop where his 


duties include installation and servicing 
of everything in the place, in which 
case he must have had an excellent train. 
ing in fundamentals to enable him to 
cope with any situation that might arise 
even though he may never before have 
seen the equipment. Or the student of 
electronics may someday be an execu- 
tive or shop foreman whose background 
in electronics will assist him to talk 


Before electronics, it took days to bond unusually 
thick plywood. Here seven lepers are being put 

n the press through which high frequency 

induction heat is generated by vac- 

uum tube oscillators. The os- 

cillators, essentially the 

same type used in 


develop walters. best 

throughout, actually creatin 

heat within the work itself, and 

bond the plywood in minutes instead of 

days. 

and listen intelligently on applied elec- 
tronics with his subordinates or supe- 
riors. , 

Even practical considerations in hu- 
man relations will prompt interest in 
the field of electronics. Farseeing un- 
ions can forestall now the unhappy rela- 
tions that sometimes result when appren- 
tices come equipped with new facts 
and new skills to work alongside long 
experienced men. If the experienced 
men had a background in electronics, 
they would be able to converse on equal 
terms with the apprentice, and if they 
had some opportunity to learn further 
the application of electronics and to be- 
come acquainted with the newer uses 
of electronics, they would be able to 
keep abreast with the changing tech- 
nics in their field. By creating elec- 
tronics branches in the electricians’ 
locals, the union could do much to help 
the experienced men to remain good and 
cooperative guides to the new appren- 
tices. 

The schools can render a real service 
by offering the trained electricians in the 
community classes in applied electron- 
ics. Shop courses in electricity, now 
leaning heavily to wiring, conduits, and 
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Ever hear the story of how “precision-el” originated? It Specialist! Mt. Carmel, Illinois, is said to have more electronic technicians 
was coined by a writer who visited the Meissner plant at per thousand population than any other city in America. This young lady 
Mt. Carmel some time ago. He had watched in amazement is one of many experienced workers at Meissner’s Mt. Carmel plant. 

as hundreds of flying fingers handled intricate and delicate 

assignments with unerring precision. ‘‘This,’’ he was told, 

“is just a small part of Meissner’s personnel...” 

“Personnel?” he exclaimed. ‘‘Well, from what I’ve seen 

today, I’d call them ‘precision-el’! No wonder Meissner 

has such a reputation for quality!” 


Veteran! Here is another reason for Meissner’s top reputation for pre- 
cision work. Meissner people rightly take pride in their job, in their own 
personal production. 
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Time Out! This busy worker pauses for only a fleeting 

second as the roving photographer snaps his picture. He 

does his part in making the vital and highly technical B 

products with which Meissner supplies Allied armed forces “ * 25 Now! Special 1944 Bulletin 


’ 

ser acta ast Here’s what everyone in the 
industry needs to know about 
Meissner’s 1944 line of radio 
parts. Contains complete de- 
scriptive matter, with pictures. 
Now, more than ever, it pays to 
keep posted on what Meissner 
offers. Send for your copy today, 
because the supply is limited. 
Free! Write to address below. 


3 Rass 
Precision-el at Work! These young women, like dete Mt. Mk TS VW. k R 


Carmel residents, have literally learned the electronic 
business “from the ground up.” They are versatile enough MANUPACTURING COMPANY « MT. CARMER, ILL. 


to handle any one of many difficult assignments. ADVANCED ELECTRONIC RESEARCH AND MANUFACTURE 
OCTOBER, 1944 ll 





Here are three Westinghouse electric control units which employ electronics to perform specific tasks. 
defects and marks them. This unit includes electronic tubes, time reset, and voltage regulator. f) The Westinghouse Moto-O-Trol starts motors, 
Heed. permits change of speed at any time, applies dynamic braking for stopping, an 


pre-set 


(1) Pinhole Detector control unit (see page 10) which detects 


rings them up to a 


reverses the motor. (3) Constant machine speed, so essential in man- 


ufacturing where uniformity is a requirement, is now controlled through electronic voltage regulators, such as is here shown. This regulator maintains the voltage on 
“running generators, despite fluctuations in power supply or changes in load. 


Electronics . . . (from page 10) 


rotating machinery could expand natur- 
ally to electronics. Academic courses in 
the theoretical aspects of electricity 
could supplement the study with ade- 
quate laboratory work in electronics. 


Need for a Definite Program 


The first job of the industrial educa- 
tion administrator in organizing a 
modern shop course in electricity is, 
after inventorying the instructional per- 
sonnel, to determine ways and means of 
increasing, if necessary, the knowledge 
of instructors in the field of electronics. 
It is not wise to assume that an instruc- 
tor is qualified to teach electronics be- 
cause he has had a course in college 
physics or because he majored in mathe- 
matics and physics. Unless he has a 
working knowledge of vacuum tubes and 
circuits, alternating current and voltage 
phase relationships, and the knack of 
putting circuit components together with 
electrical and mechanical efficiency, a 
brief laboratory course in alternating 
currents and vacuum tubes would be 
required. On the other hand, the in- 
structor should not be frightened by the 
apparent mystery of electronics. Since 
electronics is but an application of cer- 
tain basic electrical principles with 
which any instructor, qualified to teach 
in the electrical shop, is familiar, it 
would be relatively easy for him to ac- 
quire the additional knowledge to ex- 
tend his teaching to the field of elec- 
tronics. 

The caliber of the course depends up- 
on the caliber of the instructor. Fine 
shop facilities and elaborate course out- 
lines are of little value if the instructor 
lacks background and enthusiasm for the 
subject. A good instructor familiar with 
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the field can make his own course out- 
line, and with a few well-chosen pieces 
of equipment in addition to the existing 
facilities, set up an adequate electronics 
shop. 
Course Outline 

The shop course, given to industrial 
electronics servicemen, that is, elec- 
tricians with an electronics background, 
need only go deep enough into mathe- 
matics and physics to give them a good 
general working knowledge of alternat- 
ing current, vacuum tubes, and circuits. 
The rest of the course may consist of 
laboratory projects to demonstrate the 
application of the fundamentals to the 
industrial electronics field, and the con- 
struction of as many small models of 
commercial equipment as time and facil- 
ities permit, and, of course, experience 
in the use of whatever factory-made 
equipment is on hand. The student must 
be skilled in the use of the tools of the 
trade including test instruments. 


The course outline offered here is only 
a suggestion (most instructors will pre- 
fer to make up their own) and may be 
arranged, abbreviated, annotated, and 
certain parts emphasized as required. 


Shop Work Outline 


Part I. Learn the Name, Use, and Proper 
Care of the Following Tools: 1. Pliers; 2. 
Screw drivers; 3. Tin snips; 4. Files; 5. 
Abrasives; 6. Grinders; 7. Hammers; 8. 
Drills; 9. Saws; 10. Wrenches; 11. Taps, 
dies, and reamers; 12. Soldering irons; 13. 
Measuring tools; 14. Vises. 

Part II. Identification of Standard Sizes of Hard- 
ware such as: 1. Machine screws, sizes and 
threads per inch; 2. Selftapping screws; 3. 
Elastic stop-nuts; 4. Lock-washers; 5. Wire 
sizes; 6. Wood screws. 

Part Ill. Nomenclature. The Student must be 
able to recognize and name the following 
circuit components in their various forms: 
1. Resistors; 2. Inductors; 3. Capacitors; 4. 


Vacuum tubes; 5. Batteries; 6. Transform- 
ers; 7. Relays; 8. Circuit breakers; 9. Fuses; 
10. Switch boxes; 11.-Cables; 12. Plugs; 
13. Switches; 14. Electrodes; 15. Vacuum- 
tube sockets; 16. Motors; 17. Generators; 
18. Insulators; 19. Conduits; 20. Raceways; 
21. Standard R.M.A. color code for re- 
sistors and condensers. 


Part IV. Shop Skills: 1. Soldering; 2. Tin- 
ning; 3. Sweating; 4. Bus bar; 5. Cabling; 
6. Splicing; 7. Terminating wires; 8. Sweat- 
ing on terminals; 9. Connecting to tensile 
wire; 10. Mountings, use of; 11. Junction 
boxes, connections; 12. Cord and plug as- 
sembly; 13. Bonding. 


Part V. Jobs and Projects: 1. Connect d-c cir- 
cuits; 2. Test truth of Ohm’s Law for d-c 
circuits; 3. Make meter shunts; 4. Make 
meter multipliers; 5. Make small electro- 
magnet; 6. Wind low-voltage transformer ; 
7. Construct Wheatstone’s bridge; 8. Con- 
struct an Ohmmeter; 9. Mount vacuum-tube 
socket; 10. Wire vacuum-tube circuit for 
plotting tube characteristic curves; 11. Run 
characteristic curves on diode, triode, and 
pentode tubes; 12. Test neon tube for “fir- 
ing” and “extinguishing” voltage; 13. Plot 
characteristics of type 884 thyratron; 14. 
Build half-wave rectifier d-c power supply; 
15. Build full-wave rectifier d-c power supply 
with filter; 16. Connect several small trans- 
formers in series, then parallel, and check 
current and voltage characteristics; 17. Delta 
and wye connect three small transformers, 
as for three-phase work; 18. Use oscilloscope 
to show a-c wave form; 19. Build half-wave 
three-phase rectifier; 20. Connect small sin- 
gle-phase a-c motor for 110-volt operation, 
then for 220-volt operation; 21. Reverse di. 
rection of rotation of single-phase motor; 22. 
Selsyn motor experience; 23. Connect three- 
phase motor to line; 24. Build vacuum-tube 
audio-frequency oscillator; 25. Build vacu- 
um-tube radio-frequency oscillator; 26. Con- 
nect thyratron (type 884) to d-c relay and 
operate from r-f on grid; 27. Build audio- 
frequency amplifier; 28. Build small m.o.p.a. 
radio-frequency transmitter; 29. Build tuned 
r-f radio receiver (as in interoffice communi- 
cators) ; 30. Align t.r.f. receiver; 31. Build 
wavemeter, and calibrate; 32. Measure trans- 
mitter frequency; 33. Demonstrate loss of 


(Continued on page 16) 
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NO WORRY ABOUT WASTE. 
NO MIXING OR HEATING. 
NO CHILLED JOINTS. 

The best and safest glue for the classroom. 


FREE SAMPLE-.-Industrial Arts teach- 
ers:write on school letterhead for free 
sample. Sent to Industrial Arts teachers 
only. 
THE FRANKLIN GLUE CO. 
COLUMBUS 3, OHIO 
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OHMITE 


’ Used everywhere today! Set the 
OHM'S LAW slide—read the answer. Figures 


CALCULATOR nese gece Magee or Sag 
mm ©6quickly, easily. No slide rule 
Solues 4. ny Ohms knowledge necessary. All val- 


Law Problem ues are direct reading. Simpli- 
fies solution of electrical 


problems. Send only 
= 10c in coin to cover 
= Fhe slide 6 handling and mailing. 


Available in quantities 
at a special price 


OHMITE MANUFACTURING COMPANY 
4936 Flournoy Street . Chicago 44, Illinois 


RHEGSTATS “ S2ESISTORS + TAP SWITCHES 














This fine Service Chart is 


now ready! 


Instructors will find it a 
practical aid for both shop 
and classroom use, 


If you have not yet sent 
for your copy—why 
not do so now. 


\ JUST USE THIS COUPON 
SESS SSSEESESSESSSESBeSSeese 
Behr-Manning, Educational Dept., Troy, N.Y. 


Please send me new free chart, “Coated Abrasives 
Descriptions and Uses.” 
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1. The completed box. 2. Box ready for hinges. 
3..Method of bending up ends of tray. 4. Close- 
up of wrapped handle. 5. Box and tray in use. 
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TESTED 


ws 


PROJECT 


THE toolbox described here 
has been used successfully in 
our tenth-grade classes in 
metalwork and also in the war-produc- 
tion training classes in the same subject. 
It meets many of the requirements for 
instruction in sheetmetal processing such 
as layout, bending, and riveting. The 
project is not difficult to construct and 
can be satisfactorily completed by most 
tenth graders. Adults usually take from 
15 to 20 hours to complete it. The box, 
of course, is not an original idea but has 
been adapted from commercial boxes 
and boxes constructed in other school 
shops. Directions for making the box 
follow in worksheet form. 

Job: To layout and make a sheetmetal tool- 
box. 

Materials: 24 gage sheet iron, continuous 
hinges, rivets, safety catches, hasp, 3/16” rod 
for handle. ° 

Tools needed: Tinner’s rule, combination 
square, scriber, center punch, drills, tin snips, 
hammer, mallet, etc. 

Procedure for body: 1. Layout and cut ac- 
cording to drawing. 2. Layout, center punch, 


Sheetmetal 


Toolbox 
BY Don L. Olson 


This professional appearing project is very 
popular in the author’s classes at the Long 
Prairie, Minnesota, High School. The care given 
to the final finish is an important factor in the 
attractiveness of the project. 


and drill holes 3/64” for rivets. 3. Brake up 
the ends of box to right angles 54” from each 
end. 4. Brake sides up by any convenient 
method. 

Procedure for ends: 1. Layout and cut ends 
to shape. Round bottom corners slightly to 
fit bend of body of box. 2. Place one end in 
position and check for squareness. 3. Locate 
and mark for one or two holes; punch and 
drill. 4. Replace the same end, place rivet 
through holes and flatten. 5. Place a back. 
up block behind end and drill several other 
scattered holes. Rivet these. Heads should 
be on the outside. Use a 4” electric hand 
drill if available. 6. Finish drilling and rivet- 
ing first end. 7. Same procedure for the op- 
posite end. 8. Layout, cut, and bend shelf 
supports. 9. Center punch, drill. 10. Locate 
holes in ends for shelf support. 11. Center 
punch, drill, and rivet supports in place. 

Procedure for lids: 1. Layout and cut ac- 
cording to drawing. 2. Brake sides of lids 
first. Note ends are bent up 9/16”, which 
will make lid slightly longer than body of box. 
Check with body of box after the first end of 
lid is bent up. 3. Bend 45° along lines to fit 
box. You may solder where the ends meet 
to make a neater job. 4. Cut a piece of hinge 
to fit inside of box. About 1744” long. 5. Lo- 
cate and drill holes along this hinge every 144”. 
6. If you-use a 12-0z. rivet for fastening, 
select a drill slightly larger than the rivet to 
allow for expansion when heading. 7. Locate, 
drill, and fasten hinge to box. Be careful not 
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Is Your School Equipped 
As Well As It Should Be To 


Play The Part It Should in The 
Big G. I. Program? 






® 


ERVICEMEN can’t sit around waiting for re- 
habilitation plans to take form after they 
return. 


Those are things that should be taken care of 
now—so the men can immediately start taking 
advantage of them when they’re mustered out. 


The G.I. program of helping prepare men for 
skilled jobs in industry is even bigger and more 
important than helping prepare them for war. 


It's the forward step in making the things Amer- 
ica and the whole world are needing. 


To do your part of the job well and efficiently 
Uncle Sam wants you to have all the training 
equipment, machines and supplies you need. 
Refer to your Brodhead-Garrett catalog now for 
all these requirements—and send your order 
early. 


® 


BRODHEAD-GARRETT CO. 


“Supplying Defense Training Needs to Schools in 
All 48 States” 


CLEVELAND, OHIO 
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HOW TO SOLDER 
FLUXES 
SOLDERS 

TINNING 

PROPER CARE 

















Instructors in school shops wi!l like the thor- 
oughness of this “Expert Soldering” buoklet. It 
has 30 pages with numerous illustrations and 


diagrams on practical soldering. Contains much 
related information of value for your class in- 
struction. It’s yours by return mail — just fill out 


[ STANLEY ] 


TRADE MARK 





and mail 
the coupon. 






























.... MAIL THIS COUPON 


Stanley Tools, Educational Department 

New Britain, Connecticut 

Gentlemen: Please send your free booklet, ‘““Expert 
Soldering” by return mail. 









Address. 





City State. 


STANLEY TOOLS 











DIVISION OF THE STANLEY WORKS +* — EDUCATIONAL DEPT. 
New Britain, Connecticut 














to hit the rivets too hard when heading 
or a buckle will develop which may be hard 
to remove later. 8. Proceed in same manner 
for front lid of box. 9. Locate position for 
safety catches. Affix. 10. Hasp may also be 
fastened at this time or holes may be located 
for catches and hasp and then they may be 
fastened to the box after painting. 

Procedure for the tray: 1. Layout lines for 
the tray, checking dimensions against inside 
of box to assure proper fit. A lighter gauge 
metal may be used for the tray. Twenty-eight 
or 30 gauge is recommended. 2. Cut accurate- 
ly to layout lines. 3. Make a 144” hem on 
sides and ends. 4. Brake sides up first. 5. 
Brake ends next. 6. Fold over tabs, center 
punch, drill, and rivet. 7. Layout, cut, and 
bend partitions to suit individual needs. 8. 
Fasten partitions in place. 

Procedure for handle: Choice of handles is 
optional, but the following is suggested: 1. 
Measure and cut a piece of 3/16” mild steel, 
9” long. 2. Bend as indicated in drawing, all 
except the last right angle bend, which must 
be bent after insertion in the lid. 3. Layout 
and cut piece of light gauge metal as indi- 
cated in the drawing, about 1” x 4” x 12”. 
4. Solder largest end to center of handle. Wrap 
tightly and solder the end. If necessary, trim 
so the joint will be on the bottom. 5. Locate 
holes in center of lid for handle. Drill 7/32”. 
6. Solder a 3/16” washer on bottom of holes 
in lid for reinforcement. After soldering, ream 


out to 7/32”. 7. Place handle through lid and 
bend at right angle. If this end is heated red 
hot, it will bend much easier. In place of the 
right-angle bends, a washer may be welded 
to the ends projecting through the lid, or 
they may be threaded for a 3/16” burr. 

Painting: If galvanized iron is used in the 
construction of the box, the entire box must 
be pickled in the following solution: 

4 oz. copper sulphate 

4 oz. hydrochloric acid 

1 gal. hot water* 
Brush on, let dry, and rub with steel wool. 
Brush carefully and then it is ready for paint- 
ing. 1. Spray with a crystalline wrinkle fin- 
ish paint. 2. Air dry for about three-quarters 
of an hour. 3. Bake in an oven for about an 
hour at 125°. Too much heat will cause the 
paint to turn brown. We used an old kerosene 
stove oven for the job which worked fine. Oth- 
er paints can be applied, using a good metal- 
finish enamel. 
Source of materials: 

Continuous hinges—G. P. Derickson, Whole- 
sale Cabinet Furniture, 1115 Hennepin Ave., 
Minneapolis, Minnesota. 

Safety catches and hasps—The Brainerd 
Manufacturing Co., East Rochester, New York. 

Crystalline baking enamel—Acme Paint Co., 
Local dealer. 


*From Principles of Paint Shop Practice by Ralph 
Waring. 





Electronics . . . (from page 12) 
magnetism due to heating; 34. Build low- 
power induction furnace for heat-treating 
small objects such as lockwashers, etc. (500 


ke.) ; 35. Build small plywood glue drying 
unit (Freq. 8 mc.) ; 36. Build small spot 
welder; 37. Build electronic timer for the 
small spot welder; 38. Build electronic cur- 
rent (heat) control for the small spot weld- 
er; 39. Check characteristics of a photo- 
electric cell; 40. Build photo-electric counter. 


Instruction Outline 
(Things to Know) 

The following material may be taught as iso- 
lated units, but it is suggested that it be inte- 
grated, feeding in the mathematics a litile at a 
time as it becomes obviously necessary to 
have it. 

Part I. Mathematics Review: 1. Algebra: (a) 
literal numbers; (6) addition, subtraction, 
multiplication, division; (c) exponents and 
radicals; (d) logarithms, the slide rule. 2. 
Trigonometry: (a) angles; (6) sine, cosine, 
tangent; (c) use of trigonometric tables; 
(d) solution of right triangle. 3. Elementary 
plane vectors: (a) definition; (b) rectangu- 
lar from A jB; (c) addition and subtrac- 
tion; (d) conversion to polar form; (e) 
multiplication and division; (f) use of slide 
rule for conversion. 

Part Il. Electricity and Magnetism: 1. Electron 
theory of matter; 2. Direct-current electric- 
ity; 3. Ohm’s law and Kirchhoff’s laws; 4. 
Magnetism (statics); 5. Electrostatics and 
condensers; 6. Electromagnetism and in- 
duced currents; 7. Alternating currents: (a) 
Ohm’s law for a-c circuits; (b) resonancer 
8. Batteries and chemical effects of current: 
(a) difference between a cell and a battery; 
(b) dry cells; (c) storage batteries (lead- 
acid); (d) storage batteries (nickel-iron- 
alkaline). 9. Generators and motors, rotary 
converters: (a) alternators; (6) direct-cur- 


rent generators; (c) motors, d-c; (d) mo- 
tors, a-c; (e) rotary converters. 

Part IV. Vacuum Tubes (electron tubes): 
1. Diode; 2. Triode; 3. Tetrode; 4. Pentode; 
5. Beam-power tubes; 6. Multi-electrode and 
multi-unit tubes; 7. Voltage regulator tubes; 
8. Grid controlled gas relay tubes; 9. Radio 
tube characteristics; 10. Static characteris- 
tics; 11. Dynamic characteristics; 12. Am- 
plification factor; 13. Plate resistance; 14. 
Control grid-plate transconductance; 15. 
Conversion transconductance; 16. Maximum 
peak inverse voltage; 17. Maximum peak 
plate current; 18. Plate dissipation; 19. 
Screen dissipation; 20. Plate efficiency; 21. 
Power sensitivity; 22. Power output for tri- 
odes; 23. Power output for triodes in push- 
pull; 24. Power output for pentodes and 
beam-power tubes; 25. Tuning indicators, 
electron ray tubes; 26. Filament and heater 
power supply; 27. D-c filament or heater 
operation; 28. Filament or heater resistor; 
29. A-c filament or heater operation; 30. 
Heater or cathode connection; 31. Plate volt- 
age supply; 32. Grid voltage supply; 33. 
Duty cycle; 34. Cathode-ray; 35. X-ray; 36. 
Ignitron, thyratron, phototube, glow tube, 
phanotrons, pliotrons, and kenotrons. 


Part V. Test Instruments: 1. Tangent galvano- 
meter; 2. Arsonval: meter movements (wall 
galvanometers and commercial d-c measur- 
ing instruments); 3. Direct-current amme- 
ters; 4. Direct-current voltmeters; 5. Ohm- 
meter; 6. Alternating current instruments: 
(a) iron vane type; (6) Thompson inclined 
coil movements; (c) electrodynamometer; 
(d) d-c meters with rectifiers; (e) thermo- 
couple instruments; 7. Wattmeters, electro- 
dynamometers; 8. Commercial valt-ohm-mil- 
liammeters; 9. Wheatstone’s bridge, a-c and 
d-c; 10. Tube tester and r-l-c bridge; 11. 
Vacuum-tube voltmeter; 12. Rider Volt 
Ohmyst and similar types; 13. Cathode-ray 
oscillograph; 14. Test oscillators for radio- 


frequencies; 15. Audio beat-frequency oscil- 
lators; 16. Audio-frequency measurement 
with oscillograph. 


Part VI. Schematic Drawings and Parts Iden. 
tification: 1. Radio circuit symbols; 2. Rep. 
resentation of wire connections and cross. 
ings; 3. Circuit sketching (The following 
exercises in circuit drawing are to familiar. 
ize you with standard methods of schematic 
representation and are not a. theoretical 
study of the circuits involved) : (a) full wave 
power supply with filter; (6) push-pull tri- 
odes transformer coupled; (c) pentode, sin- 
gle ended, resistance-capacity input with 
transformer output; (d) single-ended resist. 
ance coupled triode; (e) Hartley oscillator; 
(f) Colpitts oscillator; (g) Ultra-audion os. 
cillator; (h) tuned-grid, tuned-plate, oscil- 
lator; (i) one-tube regenerative detector 
circuit; (j) superheterodyne circuit (simple, 
fundamental) ; (4) M.O.P.A. with plate neu- 
tralized single-ended final amplifier. 


Part VII, Frequency and Wavelengths: 1. Speed 
of electric waves through space; 2. Relation- 
ship between wavelength and frequency; 3. 
Frequency to wavelength conversion factor; 
4. Wavelength measurements with leacher 
wires; 5. Fundamentals, harmonics, and beat- 
notes; 6. National Bureau of Standards Ra- 
dio Station WWV. 

Part VIII. Power Supplies and Circuits: 1. Pur- 
pose in transmitter or receiver; 2. Alternat- 
ing current: (q@) half-wave and full-wave 
rectifiers; (b) bridge rectifiers; (c) voltage- 
doubler circuits; (d) mercury vapor rectifi- 
ers (ignitrons); (e). inverse peak voltage; 
(f) peak plate current; (g) power trans- 
former requirements; (h) choke-input filter; 
(i) condenser-input filter; (j) swinging 
choke; (k) bleeder resistors; (2) voltage 
regulation; (m) “C” bias supplies; (n) 
voltage dividers; (0) line voltage adjust- 
ment; (p) 3-phase rectifiers, half-wave; (q) 
6-phase rectifiers; (r) double 3-phase recti- 
fiers. 3. Batteries; 4. Motor-generators and 
dynamotors; 5. Vibrators. 

Part IX. Audio-Frequency Circuits: 1. Defini- 
tion of audio-frequency; 2. Class “A” am- 
plifiers; 3 Class “AB” amplifiers; 4. Class 
“B” amplifiers; 5. Transformer coupling; 6. 
“Impedance” coupling; 7. Resistance-capac- 
ity coupling; 8. Single-ended amplifiers; 9. 
Push-pull and push-push amplifiers; 10. 
Grid-bias for various classes of amplifiers. 

Part X. Radio-Frequency Circuits: 1. Reso- 
nance; 2. Tuning condensers; 3. Tuning 
coils; 4. Frequency range of coils; 5. Radio- 
frequency transformers; 6. The vacuum tube 
as an r-f amplifier; 7. R-f amplifier inter- 
stage coupling; 8. Frequency spectrum for 
industrial applications; 9. Oscillators; 10. 
Self-excited oscillators; 11. Hartley oscilla- 
tors; 12. Colpitts oscillators; 13. Tuned-grid, 
tuned-plate oscillators; 14. methods of ob- 
taining feed-back; 15. Electron-coupled os- 
cillators; 16. Crystal-controlled oscillators; 
17. The oscillator in the receiver; 18. Mixer 
tubes; 19. Methods of mixing in the super- 
heterodyne; 20. Electron-coupling in mixer 
tubes; 21. Relationship of oscillator fre- 
quency to signal frequency. 

Part XI. Typical Receiver Circuits: 1. Crystal 
detector circuits; 2. Vacuum tube diode de- 
tectors; 3. Vacuum tube triode detectors; 4. 
Regenerative vacuum tube detectors; 5. Re- 
ceivers with tuned radio-frequency ampli- 
fiers; 6. The superheterodyne receiver. 


Part XII, Transmitting. Circuits (Communica- 
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a That’s one of the first rules in industry today and 
ea to keep up with this modern trend, every school Ask for FREE Data Sheet No. 24 
ctifi shop should include a course in the use of Gage s 
me: Blocks and precision instruments. @ Detachable Socket Wrenches provide the 
ate. fastest, safest wrench system yet devised. A 
pil knowledge of available, standard types and 
tage their specific purposes is a prerequisite to their 
his proper use. Data Sheet No. 24 illustrates and 
(q) describes several typical applications. 
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and Williams’ Data Sheets are available covering 
m the various subjects listed below. Use the 
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an coupon to order. 
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3 6 f Cee, 1. Data on “Superior” Wrenches. - Data on “C” Clamps. 
: si 2. Data on Boring Tools. 12. Use of Cutting-Of Tools. 
pac- Rs be g 3. Data on Chain Pipe Tongs. . Use of Knurling Tools. 
; 9 = 4. Data on “‘Supersocket” Wrenches. . External Thread Cutting. 
10 Pie, ; 5. Data on Lathe Dogs. 15. Internal Thread Cutting. 
: . : 6. Data on Chain Pipe Vises. to 21. Six Data Sheets on} 
Ss. i€ : j 7. Data on Turning Tools. srinding cutters for Tool Holders. 
i ee 8. Types of “Superior” Wrenches. 22. Use of Open-end Wrenches. 
'SO- ‘ ™ 9. Use of “Supersocket” Wrenches. 23. Use of Lathe Dogs. 
ing : : ; , 10. Data on Eye Bolts. 24. Use of Socket Wrenches. 
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re- -— to Teachers—Handbook of Scientific Inspection. Tells about the 
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« CONTINENTAL MACHINES, INC. 
Re- Manufacturers of DoALL Contour Machines and Surface Grinders 
pli- Offices in Principal Cities 
1365 S. Washington Ave. Minneapolis 4, Minn. 
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tions and Induction Heating): 1. Oscillators; 
2. Oscillator-amplifiers (M.O.P.A.) ; 3. Crys- 
tal oscillators: (a) Armstrong capacity feed- 
back; (&) crystal stabilized self-excited; (c) 
Pierce; 4. Isolating amplifiers (buffers) ; 5. 
Frequency multiplier stages; 6. Power take- 
offs (output coupling) ; 8. Work coils (in- 
dustrial heating); 9. Voice transmission, 
modulation; 10. Methods of modulation; 11. 
Modulators; 12. Over-all adjustment and 
tuning of transmitters. 


Part XIII. Industrial Control Circuits: 1. Power 
contactor, ignitrons; 2. Timing, thyratrons; 
3. Current (heat) control, ignitrons, and 
thyratrons; 4. Synchronous control; 5. Se- 
‘quence timers; 6. Motor speed controls. 


Part XIV. Vacuum Pumps and Gauges: 1. Hand 
operated; 2. Rotary oil-sealed; 3. Mercury 


vapor; 4, Interstage reservoir; 5. Barometric 
seal; 6. McLeod gauge; 7. Hot-wire gauge; 
8. Degassing equipment. 


Bibliography 
Part I. Texts and Reference Books: 

Cockrell, W. D. Industrial Electronic Con- 
trol. New York: McGraw-Hill Book 
Company, Inc., 1944. 

Feirer, J. L., and R. O. Williams. Basic 
Electricity. Peoria, Illinois: Manual Arts 
Press, 1943. 

Reich, H. J. Principles of Electron Tubes. 
New York: McGraw-Hill Book Company, 
Inc., 1941. 

Dull, C. E. Modern Physics (Unit 9, Chapts. 
21 through 28). New York: Henry Holt 
and Company, 1939. 
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‘Chamfering corners on hardened 
steel gears, with a Dumore No. 10 


DUMORE HAND GRINDERS PERFORM COUNTLESS 
VITAL JOBS IN METAL-WORKING INDUSTRY 
Thorough training in metal-working trades 


should include development of skill with 
small power tools which have become es- 


sential to the heightened efficiency, volume 
and precision of industry. Dumore Hand 


Leas = a button die with a 
umore No. 10 


Grinders enhance the skill and productive- 
ness of workers in many ways. Students will 
find them in wide use in the metal working 
industry's tool shops and production lines; 
acquaint your students now with the out- 
standing features and applications of these 


lightweight tools. A few uses are suggested 
here... many more are explained in current 


Dumore literature. Send for 
Catalog 42, Bulletin on Off- 
Hand Grinding and Dumore 
SHOP TALK. Write today, 
to The Dumore Company, 
Tool Division, Dept.TK38, 
Racine, Wisconsin. 


SOLD BY AUTHORIZED INDUSTRIAL 
DISTRIBUTORS IN ALL PRINCIPAL CITIES 
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Spark-testing steel with a 
Dumore No.9 


DUMORE 


PRECISION AND 


OFF-HAND GRINDERS 
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WHAT’S DOING IN THE FIELD 
OF INDUSTRIAL EDUCATION 





THE question of postwar compulsory 
military training was brought directly 
before the people recently when Presi- 
dent Roosevelt advocated in a press con- 
ference that public opinion should be 
gradually formed on requiring a year’s 
training, both military and civil, for 
youths between 17 and 23. The President 


‘indicated that he did not consider a 


year of service as compulsory military 
training as it might include some voca. 
tional work in addition to military sub. 
jects. He did not elaborate on how the 
vocational training to be given during 
this period would integrate with or sup. 
plant the vocational offerings of public 
schools. General George C. Marshall, 
shortly after the President’s statement, 
also advocated a year of compulsory 
military training. Several bills are before 
Congress on the matter but it is believed 
generally that no action will be taken 
for several months. When it does come 
up, the issue will be a matter of hot de- 
bate. Recent polls of the public indicate 
a substantial majority in favor of some 
sort of compulsory military training. 
Whether this opinion will persist when 
the Nation is finally at peace is another 
matter, of course. A recent poll of mem- 
bers of the faculties of higher institu- 
tions indicates favorable opinion but 
with a strong dissenting minority. An- 
other poll of junior-college leaders 
showed 57 percent in favor and 43 per- 
cent opposed but most of those in favor 
thought the issue should not be decided 
until after the war. The National Com- 
mission for the Defense of Democracy 
through Education of the National Edu- 
cation Association has issued a statement 
advocating no action until after the war 
and including the following: “If only a 
part of the vast expenditure required by 
the proposed compulsory military train- 
ing were used for the improvement of 
our present educational program, it 
would be of greater value from a mili- 
tary standpoint and would be of far 
greater social and economic worth.” 


AMERICAN Education Week is being ob- 
served this year November 5-11. “Edu- 
cation for New Tasks” is the theme of 
this 24th annual observance which pro- 
vides an opportunity to interpret to the 
public the role of the schools in the post- 
war years as well as their present con- 
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HOW TO DRAW CARTOONS 


(Match Stick Cartooning) 


6 Instructional Films, based on the Visual 
Method originated by GENE BYRNES, cre- 
ator. of “‘Reg’lar Fellers.” Drawings and 
Commentary by FRED COOPER, former 
art editor of Life. A series starting with 
the simplest forms of line drawing and de- 
veloping through various stages to finished 
art expression. 


Titles are: 
MATCH STICK FIGURES.............................2 Reels ' PP 
ACTION | Reel et : . ; : , 
HEADS .& EXPRESSIONS..............................2 Reels ) qT A N D A R D 
ANIMALS 2 Reels ne DESIGN 
HANDS, FEET, CLOTHING, DRAPES......2 Reels Here are name : 4 
COMPOSITION & STORY ing po? Style i CARBOLOY 
A valuable contribution to basic art training as ‘ Cc ; , 
well as fascinating and amusing. In 16mm. Sound 
and Silent and Film Strips. Study Guides avail- 
able. For rental and sale. 
Send for catalog of Arts and Crafts Films 


WALTER 0. GUTLOHN, Inc. 


25 W. 45th St., Dept. V, New York 19, N. Y. 











Write for catalog 
GT-175 containing 
complete specifications 
and prices. 











MECHANICAL DRAWING GUIDE & 
WORKBOOK 


MECHANICAL DRAWING TEACHERS 
Here is the NEW WORKBOOK you have been 
waiting for. Weekly Schedule and Check Chart. 
Daily Assignments Illustrated. 

on ; ay ge with wes a 
end $.65 for your sample copy postpaid. 
SEATON H. SMITH 
Bend Junior & Senior High 
878 Riverside Bend, Oregon Birmingham + Chicoge + Clevelend + Los Angeles - Newerk - Philedelphic + Pittsburgh - Seattle - Thomaston, Conn. 
Also sold by 25 leading Mill Supply Distributors 


ARCHERY SUPPLIES R BO Re) ¥ e- 
SPECIAL—Extra nice, tough, air dried ¢ A ™ SB eras meas) 


lemonwood, Flat type 1!" x 34" x 51/2’ « 

to's" long. Every tieve guaranteed fo | | MOAT RACE ETT OTSA TRC LIC UMC MnO me Ts 
make a good bow if properly worked. : 

Price only $12.00 per doz. 
INDIANHEAD ARCHERY & MFG. CO. 
Box 303A Lima, Ohi 
Plenty of metal arrow tips if ordered with 
shafts; also flax thread. Folder free. 
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Six Book leaders for the Elementary and Junior-High Shop 


Ideal Texts for the Age Level—for General or Unit Shop Conditions 
WOODWORKING WORKBOOK—Nichols and GENERAL SHOP HANDBOOK—WV illoughby 


Stiles Compact, complete, the most economical gnd Chamberlain Units in all phases of aver- 
and appealing elementary shop text now wood, metal, concrete, plumbing, rope tying, drafting, 

offered. ( best f of Leo io ~ with toel care, electricity, glazin: it 4 c ex- 

activity ideas, tests, and self-checks e workbook. an es, us 

Covers all important factors of beginning course. Big  #U<acbnawdad'S costs, Smly 69 conte each Ws quant 

adoptions throughout country. 56 cents. Only 42 cents ties of 5 or more. " 


hi tities of 5 or more. 
macrnccsrs ee MECHANICAL DRAWING PROBLEMS—Berg 
specia pre- . 

JUNIOR PRINTING—Lush pared for use in and Kronquist cuethanteal aenetaar ae 
the average phic-arts p T ) k! } itrati rather than with words. Entir 

complete with basic information units on typesetting, made wu f problems demanding progressi 

layout, and prosaween Tests, jor units, procedures ~ 3 wi A “yo GS Rig 
in their most attractive form. I eg et + first rt sani. 


examples of school and com. . r oO r, cents. 
pis; Grinding, GS cents, Only Si cents each in  gtly 43%2 cents each. Completa, cloth, $1.76; paper, 


Soe See te BEGINNING PROBLEMS IN MECHANICAL 
BEGINNING MECHANICAL DRAWING— Sees eines 6 cnn 
il co! 


Applies proved wartime, industrial-teach- and soundness of pro- 

Roberts ing method information-unit cedure in encouraging correct training of junior-h: student. Every step is kept clear 
form, to learning of elementary mechanical drawing. Made up and simple, in a formula that establishes good habits of work almost automatically. Fine 
67 projects, so arranged as to give immediate cross- on, joroug! awings. vers all operations of one-year course. 56 cents. Only 42 cents each in 
clear, attractively printed. Cloth, $1.80. Paper, $1.12—5 or more, only ce each. quantities of 5 or more. 


Order “‘On-Approval” Today. Ask for Complete Industrial Arts List. 


|__ mms THE MANUAL ARTS PRESS, PEORIA 3, ILL. 
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tribution to the war effort. The themes 
for each of the days follow: Sunday, 
“Building Worldwide Brotherhood”; 
Monday, “Winning the War”; Tuesday, 
“Improving Schools for Tomorrow”; 
Wednesday, “Developing an Enduring 
Peace”; Thursday, “Preparing for the 
New Technology”; Friday, “Educating 
All the People”; Saturday, “Bettering 
Community Life.” Materials to assist 
local schools in the observance, such as 
posters, leaflets, stickers, manual, plays, 
movie trailer, radio scripts, newspaper 
advertising mats, and others, may be se- 
cured from the National Education As- 


sociation, 1201 Sixteenth St. NW, Wash- 
ington 6, D. C. 


Two state legislatures took action during 
the past legislative year in regard to 
vocational education. Nebraska created 
a three-man State Board of Vocational 
Education, consisting of the governor, 
the superintendent of public instruction, 
and the presiding judge of the Nebraska 
Workmen’s Compensation Court. This 
replaces the former board. The new 
board will adopt policies to be followed 
in managing the State Trade School and 
administering vocational education and 


rehabilitation. The New Hampshire leg. 
islature evidenced interest in the expan- 
sion of vocational education in the state 
by authorizing the state board of edu: 
cation to increase the opportunities for 
vocational training by approving several 
schools as vocational training centers, 


A STATEMENT was recently made by 
Colonel John N. Andrews, in charge of 
postwar planning for the National Se. 
lective Service System, that as a result 
of ex-servicemen seeking training, “The 
trade and vocational schools will prob. 
ably be crowded. 





For THOROUGH Training .. . 


Every feature you need for complete 
training in the basic fundamentals of 
precision lathe operation is provided in 
Atlas lathes. Students need more practical 
“machine hours” to fit them for the ex- 
acting needs of modern industry. Atlas 
lathes enable you to give such thorough 
instruction at lower cost. Send for latest 


OPTICALLY FLAT 
TO 50 MILLIONTHS 


. . °. ee | al b ‘ ai ta’ . 
Highly recommended for fine work. Insures top most precision for 
gaging height and parallel, straight, square and flat surface. 


The Opti-Flat when tested with optical methods checks to an accuracy 
of 50 millionths or better. Manufactured from Pyrex Brand glass. 
Opti-Flats are considered essential as an absolutely reliable starting 
point for scribing, layout, establishing locations, sine bar work, etc. 


catalog. 


ATLAS PRESS COMPANY 


Kalamazoo 13D, Mich. 


1036 N. Pitcher St. 


Opti-Flats are available in two sizes, 12" diameter by 2" thick, price 
$58.00 and 16" diameter by 3" thick, price $88.00. 


Write today for new literature pointing out superiority of Opti-Flats. 


The 5" Sine Bar shown above costs only $19.00 
Order today . . . Available immediately. 


GEORGE SCHERR COMPANY 


200 Lafayette St., New York 12, N. Y. 














472 ‘illustrations, cloth 


FO 
EVERYBODY 


By Shea and Wenger. Practical basic textbook, explaining back- 
ground, technique, and general practice in terms understandable 
to students and interested laymen. 192 pages, 8% x 11, 


E X AM I 4 F ccnp 





“THE STUDENT'S PLANNING BOOK 


By Baysinger and Silvius. Explains a student personnel organiza- 
tion, adaptable to any school shop situation. Second Edition, 64 





pages, 8% x 11, illustrated tool index, paper 
d 





INTERNATIONAL TEXTBOOK COMPANY 


PMR Included are: Body, 
Pennsylvania 

















Oc Crammed full of detailed instruc- 
tions for building flying models! 


ete. Worth a dollar, yours for 15¢ postpaid! 


PAUL GUILLOW, Wakefield, Mass. 


FLYING MODELS. 


How to Build and Fly Them; 
With 500 Illustrations 


Contains 118 Pages c 
The original ‘picture’ book de- boy ew 
scribing construction of model air- 
planes! Covers fuselage, wings, stabilizers, balancing, 
flight-testing, prop-making, motor hook-ups, decor- 
® ating, etc. Many ingenious ‘short cut’ methods. 
Each step illustrated. 


TOMS BOO 


OVER 100 ILLUSTRATIONS 1 Be 
Post- 
paid 


Send for 


BOTH 
BOOKS 


Send SOc (coin 
or stamps) and 
receive both 
these modern. 
itlustrated mod- 
el aircraft books. 


OF FLYING 
MODELS 


ge, ‘stabs’ frames, covering, 
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MACKLIN 


GRINDING WHEELS 


| Faience Grinding Wheels are 

made in all sizes and shapes, all 
grain and grade combinations for use 
on all kinds of grinding jobs. There 
are particular Macklin Wheels designed 
for special use in school shops that 
will give long life while grinding ef- 
ficiently and economically. 


Macklin Tool Room Wheels are ex; 
tensively used throughout industry 
because they cut cool and fast, hold 
their shape and give long wheel life 
while grinding to extremely exacting 
limits. 





MACKLIN COMPANY 


Monufacturers of GRINDING WHEELS — JACKSON, MICHIGAN, U.S. A 


Distributors in all principal cities 
' wegh - Clevelend 


OCTOBER, 1944 





WEIDENHOFF 


Automotive & Aviation 


“SERVICE EQUIPMENT 





MODEL 817 MAGNETIZER 


| 
| 
| 
| 


| T Model 817 Magnetizer completely and quickly sat- 
urates or recharges most types of magneto magnets and 
rotors. Supercharges many magnetos without removing 
magnets. It is but one of the many efficient and reliable 
pieces of Weidenhoff equipment used by the trade and 
which is ideal for the school shop. 


OTHER ITEMS IN THE 
WEIDENHOFF LINE INCLUDE 


Generator Test Benches 
Engine Analyzers 
Ignition Distributor Tester 
Ignition Coil Testers 
Condenser Tester 
Magneto Testers 

Mica Undercutter 
Growlers 

Puller Press 

Pole Shoe Screwdriver 
Battery Chargers 

Cell Testers 

Voltage Regulator Testers 
Timing Lights 


Vacuum & Compression Gauges 


Etc. 
GROWLER 


KEEP BUYING BONDS 


@ Write for full particulars on any of this equipment for 
your school and the list of helpful Weidenhoff publications. 





TEST BENCHES ENGINE ANALYZERS BATTERY CHARGERS MAGNETO TESTERS ELECTRICAL TESTING 8 SERVICE EQUIPMENT 
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INSTRUCTIONAL RESOURCES 





Inquiries concerning materials described in 
these columns may be addressed to SCHOOL 
SHOP, 330 South State Street, Ann Arbor, Mich. 


BOOKS: 


Basic Problems in Descriptive Ge- 
ometry. Turner, Buck. New York: 
Ronald Press Co., 1944. Pp. xiii + 
60. $1.75. 


Based on third-angle projection, this con- 
cise series of work sheets in descriptive geom- 
etry is designed for use with any standard 
text which employs the direct or auxiliary 
plane method. Practical problems which ap- 
ply theoretical principles have been used in 
the worksheets so that the principles involved 
may be studied and analyzed with the keener 
interest concurrent with recognized applica- 
bility. Suggestions to the student and work- 
ing instructions for individual sheets are in- 
cluded. Sheets are punched for a three-ring 
notebook. 

William Wirt Turner is Associate Professor 
and Head of the Department of Engineering 
Drawing and Carson P. Buck is Assistant Pro- 
fessor of Engineering Drawing, both at the 
University of Notre Dame. 


Ferrous Metallurgy—Vols. I and II. 
Teichert. New York: McGraw-Hill 
Book*Co., 1944 (2nd edition). Pp. 
x + 484 and xii + 487. $4.00 
each. 


Part of The Pennsylvania State College 
Mineral Industries Series, these two volumes 
are designed for use in the first two years of 
a three-year course of training for people in- 
terested in the iron and steel industry. The 
primary processing of iron ore in the blast 
furnace and the manufacture of cast iron, 
wrought iron, and crucible steel are covered 
in the first volume; the common methods of 
manufacturing and processing steel, including 
its primary fabrication, are discussed in vol- 
ume two. Technical explanations are given 
as clearly and concisely as possible; an un- 
derstanding of both chemistry and physics is 
necessary for many sections of the book, which 
is designed primarily for college and advanced 
technical school classes. 

Ernest J. Teichert is Supervisor of Metal- 
lurgy Extension, The Pennsylvania State Col- 
lege, and Metallurgist for E. G. Budd Mfg. Co. 


Basic Mathematics for War and In- 
dustry. Daus, Gleason, Whyburn. 
New York: The Macmillan Co., 
1944. Pp. xi + 277. $2.00. 


Written to set forth in a single text the 
principles. of mathematics needed for the 
armed services, for war industry, and for ordi- 
nary civilian activities, this book includes 
carefully selected, well coordinated, standard 
material in arithmetic, algebra, geometry, and 
trigonometry. In each section, explanation of 
the fundamentals involved is followed by ex- 
amples and a series of exercises, with an- 
swers given at the back of the book. Log 
tables, a protractor, and an index are also in- 


cluded. 
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Paul H. Daus and William M. Whyburn are 
professors of mathematics at the University of 
California in Los Angeles, while John M. 
Gleason is an assistant professor of mathe- 
matics at San Diego State College, Calif. 


Refrigeration Service Manual, Man- 
ly. Chicago: Frederick J. Drake & 
Co., 1944. Pp. 301. $2.00. 


Primarily an instruction book on accepted 
methods of servicing and repairing electric 
refrigerators and refrigeration systems, this 
manual contains six chapters on the construc- 
tion and operation of complete systems and 
their parts, while the remaining nine chapters 
are devoted to information and detailed in- 
structions on installation, testing, trouble 
shooting, adjustment, removal, replacement, 
and repair. Domestic and commercial types 
of refrigeration and air conditioning systems 
are fully discussed. 


Aircraft Mechanics Handbook. Van 
Winkle (Editor). Peoria, Ill.: Man- 
ual Arts Press, 1944. Pp. 396. $2.75. 


A compact manual of information necessary 
to aircraft mechanics, this book contains sec- 
tions on riveting and welding; bending data; 
aircraft nomenclature, drafting terms, and sym- 
bols; steels and aluminum; aircraft wood- 
work, cable and splicing; fabric work; plas- 
tics; protective coatings for aircraft, etc. Army- 
Navy commercial standards are given, com- 
piled as of spring, 1944. More than 280 draw- 
ings. Index. Cloth bound. 


You Can Make It. Newkirk, Zutter. 
Chicago: Silver Burdett Co., 1944. 
Pp. x + 214. $3.00. 


A book of things to do with scissors and 
paste for elementary school classes in arts and 
crafts, six sections are included: personal 
adornments, toys and games, gifts and decora- 
tions for special occasions, projects for school 
and home, projects for the library and study, 
and materials, tools, and processes. The book 
is well illustrated and printed in large type 
fuc easy reading and application. 

Louis \. Newkirk is Director of the Bureau 
of Indust ial Arts Education, Chicago Public 
Schools, and LaVada Zutter is a commercial 
illustratir and former teacher of arts and 
crafts in ‘he Chicago Public Schools. 


Pictorial Guide to Machine Shop 
Practice. Grisbrook, Phillipson. 
New York: Emerson Books, Inc., 
1944. Pp. 91. $1.50. 


Basic principles of machine-shop practice 
are set forth in this book by means of a series 
of drawings illustrating the right and the 
wrong way of performing each operation. Cap- 
tions under the illustrations form a concise 
text. Sections are included on cleanliness 
and the handling of the machine, on fitting, 
turning, drilling, and milling. The book em- 
phasizes the theory that the student should 
think first on the matter put before him, then 
observe the activns and reactions of the vari- 
ous points, and finally think again before 
forming any definite conclusions. 


PAMPHLETS: 


Fundamentals of Military Map Reading is an 
illustrated booklet intended as a teaching 
guide for preinduction training courses in 

the subject. The booklet is divided into three 

sections: the first gives an explanatory intro. 
duction to map study and a short statement of 
the varied military uses of maps; the second 
illustrates the training needs of the Army in 
map reading and map making in terms of what 
every soldier should know; and the third part 
discusses specialized skills in map and aerial 
photograph reading. The material in the book. 
let could be made part of drafting courses, 

Recent reports from abroad of a marked de. 

ficiency in map-reading skill among the troops 

led to the inclusion of the course in preinduc- 
tion training and the preparation of the book- 
let by the Military Training Division of the 

Army Service Forces. Write for PIT Bulle. 

tin 401 to the Publications Branch, Bureau of 

Public Relations, War Department, Washing. 

ton 25, D. C. 


Shipyard Diary of a Woman Welder. Claw. 
son. New York: Penguin Books, 1944, 
Pp. 181. 25c. A pocket-size book giving 

the day-by-day account of the experiences of 

a woman welder, this amusingly written diary 

is packed with interesting and valuable in- 

formation—helpful not only to the beginning 
welder but to her instructor as well. When 
statistics showed that an unusually large num- 
ber of women left work shortly after enter. 
ing employment in shipyards, a study of the 
situation was made. Agnes Clawson, special 
agent of the U.S. Office of Education’s Voca- 
tional Division, was chosen to go through the 
regular routine of training and into employ- 
ment to determine exactly how the training 

was being done and how it might be im- 

proved. Results of the study were well worth- 

while and the book provides an interesting 
comment on the industrial, social, and econom- 
ic life of the woman shipyard welder. 


VISUAL AIDS: 


Aircraft Identification Kit of 336 silhouettes 


in 2” x 2” miniature slides, includes 110 

different types of aircraft used by world’s 
major air powers. Each type completely 
identified with three views showing side, front 
and bottom. Kit includes instructor’s manual 
and indexed case, with each slide accurately 
keyed to the master-index, listing guide num- 
ber and type of aircraft. Supplementary slides 
available as new types of military aircraft are 
produced. Write the Society for Visual Edu- 
cation, Inc., 100 East Ohio Street, Chicago, 
Ill., mentioning ScHoot SxHop. 


Airplanes—Their Metals, Fuels, and Lubri- 
cants, a 16 mm. sound motion picture, 
illustrates various processes in manufactur- 

ing and servicing commercial _ aircraft. 

Animated drawings produced by the Army Air 

Forces show how the plane works, and various 

views in smelters, oil fields, high-octane gaso- 

line plants, mines, and in plane production 
and testing centers are included. The part 
that proper lubricants, metals, and fuels play 
in aircraft safety and efficiency is emphasized. 

Available at the transportation charge for 

short-term loans. Write, mentioning alternate 

showing dates, to the Bureau of Mines Experi- 

mental Station, 4800 Forbes St., Pittsburgh 13, 

Pa. 
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SHOP 








Practical, tested texts 
for modern shop training— 


Almstead, Davis and Stone’s 


RADIO: FUNDAMENTAL PRINCIPLES 
AND PRACTICES 


$1.80 


Slurzberg and Osterheld’s 


ELECTRICAL ESSENTIALS OF RADIO 


Textbook edition, $3.00 


Ford Trade School’s 


SHOP THEORY, Revised 


$1.50 


Perry and Schafebook’s 


FUNDAMENTAL JOBS IN ELECTRICITY 


$2.20 


Send for copies on approval and 
for 1944 Victory Program catalogue 


McGRAW-HILL BOOK COMPANY, Inc. 


330 West 42nd Street 


New York 18, N. Y. 











ALL-PURPOSE RADIO TEXT 


Text, data, book, operating manual—The 
Radio Amateur’s Handbook has 480 
profusely illustrated text pages. Theory and 
design sections cover every subject encoun- 
tered in practical radio communications sec- 
tionalized by topics. Abundant cross-refer- 
encing, fully indexed. $1.00 in Continental 
U.S.A. $1.50 elsewhere. Buckram edition, 
$2.00. 





Get the 


want with 
these expertly 
designed 
chofe manuals 
SHOP JOB SHEETS 
IN RADIO 


By Robert N. Auble, 
Signal Corps Radio School, Ind. 


““What-to-do’’ shop exercises covering 
step by step all the electrical fundamentals 
and the working parts of radio, and giving 
excellent training in the construction, 
Operation, maintenance and servicing of 
radio equipment. Bk. 1. Fundamentals; 
Bk. 2. Service Problems. Each $1.50 


LATHE OPERATIONS | 


By Lewis E. King, Aero 
Mechanics Voc. H. S., Detroit 


Expertly organized to keep every stu- 
dent in the class busy all the time, 
with opportunity for repeated practice 
on _ . = —_ — — THE MACMILLAN COMPANY 
tions. Includes all technical informa- 

tion needed for each operation. 155 60 Fitth Ave., New York Il, N. Y. 
clear line drawings and explicit direc- Atlanta 3 » Boston 16 « Chicago 16 
tions, $1.75 Dallas | + San Francisco 5 


Order your 
copies early. 
Examination 

copies free 
to teachers. 








ASSIGNMENTS, 
EXPERIMENTS, QUESTIONS 


Based on the Radio Amateur’s Handbook, 
A Course in Radio Fundamentals by 
George Grammer smooths the way for the 
student. Contains interesting study assign- 
ments, experiments and examination ques- 
tions. 40 experiments with simple apparatus 
are described in detail. 50c. 





PRACTICE MATERIAL 
FOR CLASS OR HOME 


Learning the Radiotelegraph Code trains 
students to handle code skillfully and with 
precision. Employs novel system of code- 
learning developed by John Huntoon, based 
on accepted method of sound conception. 
Data on high-speed operation, typewriter 
copy, general operating. Chapter on tone 
sources, with description of code instruction 
table. 25¢. 


CE individual projects to provide outlets for the pu- 


INDUSTRIES field of industrial education. 





Write today for these three, on approval 


AMERICAN RADIO RELAY LEAGUE, INC. 
WEST HARTFORD, CONNECTICUT 





OCTOBER, 1944 











ADDING 


Yeu Vuterest 


TO SHOP COURSES 


A_new interest in industry is aroused for pupils 
in EXPLORING THE INDUSTRIES. This 160- 
page worktext for General Shop and the Labora- 
tory of Industries contains over 500 illustrative 
sketches, photographs and drawings, thus makin 
the contents and the directions easily understoo 
by either junior or senior high school pupils who 
are in the first year of industrial arts. ie mate- 
rial is planned for a full year’s work and includes 


pils’ creative ability. 


‘. The authors are Chris H. Groneman and E. L. 
Exploring Williams, Department of Industrial _ Education, 
the School of ar Texas A. & M. College. 


Both men are well known for their work in the 


EXPLORING THE INDUSTRIES is new, thor- 
ough and straightforward in its aim: to give the 
= a working knowledge of and an insight into 
industrial opportunities of today’s world. 

Start building a better shop course with EX- 
PLORING THE INDUSTRIES. rder a sample 
copy .. . or your complete classroom needs. 


Price Retail 70c; Wholesale 56c 


me S&S TECK company 


Publishers — 





Austin, Texas 








School Shop KINKS 


A dollar will be paid for each 
“Kink” published. Send to 
the Editor, SCHOOL SHOP, 
Ann Arbor, Michigan. 





EFFICIENT POURING SPOUT 

In shops where var- 

nish is not used very 

rapidly some of it can 

be saved by punching 

a 14” hole in the end 

opposite the pouring 

spout and using this 

hole instead of the 

spout to obtain var- 

nish. The sides of the can should be 

compressed by the hands when pouring. 

By this method the can may be drained 

clean and the accumulation of hardened 

varnish that usually collects in the bot- 

tom of it eliminated. A wood plug will 

effectively seal the hole when not in use. 

—C. H. Thompson, Woodworking In- 

structor, Latrobe High School, Latrobe, 
Pa. 


FILMS TEST STUDENTS 

A test of the student’s learning from 
slide films developed by the Jam Handy 
Organization Eye School, Detroit, uses 
the strip film itself. Portions of the pic- 
ture and words, phrases, or complete 


sentences can be blocked out of the slide- 
film, then shown to the class. The student 
is confronted with the original condi- 
tions of a previous showing and with the 
task of supplying the missing words, 
constructions, and other factors that the 
instructor has “blacked out.” For the 
blackout, make a paste of lamp black 
and water and apply it to the glossy side 
of the film with a small art brush. This 
makes the film opaque wherever spread 
and can be quickly removed with a 
slightly dampened cloth or by merely 
rubbing the thumb across the film. A 
mimeoscope provides just the right il- 
lumination for preparing the film, or a 
light bulb, placed in a shallow box with 
a frosted glass top, will serve the pur- 
pose.—Roger Zinn, The Jam Handy Or- 


ganization, Detroit. 


SLUG IT “TOP” 
Many times a student tends to place 
a form in the printing press upside down 
with unhappy results to the type, the 
guides, and the press. We have licked 
this trouble with the simple device of 


painting on one side of the chase the 
word TOP. The student then can’t fail 
to place the form in correctly.—David 
M. Teichler, printing instructor, Brook. 
lyn High School of Automotive Trades, 
Brooklyn, N.Y. 


CONSERVING GRINDING 
WHEELS 

These do’s and dont’s posted beside 
our off-hand grinders have noticeably re- 
duced abuses to grinding wheels, prob- 
ably the most abused tools in the shop. 
1. Don’t tamper with glass eye shields, 
2. Do wear goggles if you find glass 
shields inadequate. 3. Don’t use wheels 
that are out-of-balance or require dress- 
ing. 4. Do keep tool rests adjusted close 
to grinding wheels. 5. Don’t grind on 
side of wheels. 6. Do use full width of 
grinding wheels. 7. Don’t grind in one 
spot. This causes grooves in the wheels. 
8. Do keep corners of wheel square. 
Avoid rounding edges of wheel. 9. Don’t 
grind soft materials or annealed steel. 
This causes wheel clogging and glazing. 
10. Do use roughing wheels for rough 


‘ grinding.—Frank Miccio, machine shop 


instructor,, McKee Vocational High 
School, New York City. 





The new 1944 Gluing Guide, just 
printed, is a better teaching aid than ever 
before. It includes new chapters on the me- 
' chanics of resin and casein glue, common 
gluing faults and their remedies, how to 
choose between resin and casein glue, etc. 
Twenty-four pages illustrated. 


You can use the Guide as a brief but 
thorough textbook on wood gluing with 
modern, improved resin and casein glues. 


Send for your free copy now. (Use a 
school letterhead, please.) Address: CASEIN 
COMPANY OF AMERICA, Dept. SO, 350 
Madison Avenue, New York 17, N. Y. 
(Division of The Borden Company) 








Wherever our Armies go 
SHELDON LATHES move 
with them for they are basic 
equipment in the Army’s Mobile 
Machine Shops and Mobilized 
Instrument Repair Shops.* These 
compact truck-mounted machine 
shops are found wherever the 
going is toughest for it is their 
job to keep all mechan- 

ized ordnance operating 
efficiently. It’s a big as- 
signment, and we are 
proud that SHELDON 
Precision Lathes are se- @ 
lected to handle it. 


*SHELDON Lathes are also stand- 
ard in the Marine. Corps Mobile 
Shop Trailers and on many Naval 
Craft. ‘ 


Write for Catalog 
SHELDON MACHINE CO., Inc. 
4260 N. Knox Ave., Chicago 41,U.$.A. 
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Electronics ... from page 18 

Fink, D. G. Engineering Electronics. New 
York: McGraw-Hill Book Company, Inc., 
1938. 

Eastman, A. V. Fundamentals of Vacuum 
Tubes. New York: McGraw-Hill Book 
Company, Inc., 1937. 

Saunders, F. A. A Survey of Physics (re- 
vised edition, Chaps. 19 through 29). New 
York: Henry Holt and Company, 1936. 


Part II. Manufacturer’s Descriptive Booklets 
Westinghouse Electric and Manufacturing 
Company, East Pittsburgh, Penna. (Four 
well illustrated booklets): The ABC of 
Electronics at Work, Electronics at Work, 
Ignition Rectifiers, Facts about Westing- 
house Electronic Control. 

How Electronic Tubes Work. General Elec- 
tric Company, Electronics Department, 
Schenectady, N. Y. 

Electronics in Industry. Radio Corporation 
of America, R.C.A. Victor Division, Cam- 
den, N. J. 

Part III. Periodicals: 

Job Titles and Specifications. (2 mimeo. 
sheets) The University of the State of New 
York. State Department of Education, 
Albany 1, N. Y., Aug., 1944. 

Gillespi, H. C. “Surface Hardening of Met- 
als,” Electronics, July, 1944, p. 102. 

Jordan, J. P. “Design of Electronic Heaters 
for Induction Heating,” Proceedings of 
the Institute of Radio Engineers, Aug., 
1944, p. 449, 

Cooper, B. “Welding Current Regulator,” 
Electronics, Apr., 1944, p. 150. 

Taylor, J. P. “Fabricating Wood Aircraft 
‘Skins’,” Electronics, Apr., 1944, p. 102. 
“R-F Heating of Aircraft Spars and Gas 
Tanks,” Electronics, Feb., 1944, p. 150. 
Taylor, J. P. “High-Speed Soldering with 
Radio-Frequency Power,” Electronics, 

Feb., 1944, p. 114. 

Sherman, V. W. “Electronic Dehydration of 
Foods,” Electronics, Feb., 1944, p. 94. 

“Basic Electronic Circuits for Industrial 
Functions,” Production Engineering, Feb., 
1944 (a reprint available from Westing- 
house Electric and Manufacturing Com- 
pany, East Pittsburgh, Penna.). 

“Basic Electronic Circuits and Tubes,” Pro- 
duction Engineering, Jan., 1944 (a reprint 
available from Westinghouse Electric and 
Manufacturing Company, East Pittsburgh, 
Penna.). 

“The New World of Sinetiontes” (very com- 
prehensive, 65 pages), Electronics, Mar., 
1943, p. 81. 

Moyer, E. E. “Electronic Control of D-C 
Motors,” Electronics, Sept., 1943, p. 133. 

Taylor, J. P. “R-F Heating Speeds Plastic 
Molding,” Electronics, Sept., 1943, p. 102. 

Gray, T. S., and H. R. Frazier. “Electronic 
Applications,” Electronics, Oct., 1943, p. 
122. 

“Work Coils for High-Frequency Heating,” 
Electronics, Oct., 1943, p. 112. 





COLTON'S No. 10 File Cleaner 


[COLTON’S) Rec US Poto#t 

© FILE CLEANER _ WN 
2. i. 
he BACk FRAME FACE 


Will price all types ot files. Size 2”x8”; tem- 
pered steel wire bristles. Order Colton’s from 
your industrial or school supplier. 








PROBLEMS IN TRIANGULATION 





BASIC PRINCIPLES 








here 
(b) € 

ALINE OBLIQUE TO THE PRINCIPAL PLANES OF PROJECTION 

WILL NOT SHOW IN ITS TRUE LENGTH IN ANY OF ITS PRINCIPAL 

VIEWS.1F THE LINE IS REVOLVED INTO A POSITION PARALLEL TO 
ONE OF THE PLANES OF PROJECTION, ITS TRUE LENGTH WILL BE 
SHOWN IN THAT VIEW. THIS IS ILLUSTRATED IN a 1 wfayano() 
BY ASSUMING THE LINE TO BE AN ELEM 

‘THE TRUE LENGTH OF A LINE MAY ALSO BE POUND 8 BY + ComSTRUCT 
ING A RIGHT TRIANGLE WHOSE BASE 1S EQUAL TO THE TOP VIEW 
OF THE LINE, ANO WHOSE ALTITUDE IS THE DIFFERENCE IN EL- 
EVATION OF THE ENDS. THE HYPOTENUSE OF THE TRIANGLE IS 
EQUAL TO THE TRUE LENGTH OF THE LINE AS IN(C). THIS 
PRINCIPLE (S APPLIED IN SOLVING THE DEVELOPMENTS OF 
THE SUBSEQUENT CONE AND TRANSITION PIECES. 


Drown by Michael 
F1G.2. 


_ 


sroce--- =p 


a---=---sag> 


oaat aoa OT 
TUE LENGTH DIAGRAM 
|. — THE BEST METHOD FOR 


APPROXIMATE DEVELOP-| * 
MENT OF NONDEVELOPAGLE SURFACES IS TO ASSUME THAT THE SURFACE 


1S MADE UP OF A LARGE NUMBER OF TRIANGULAR STRIPS OR PLANE 
TRIANGLES WITH VERY SHORT BASES. THIS METHOD OF DEVELO?- 
MENT IS CALLED TRIANGULATION AND iS DOSED FOR ALL WARPED) 
SURFACES AND OBLIQUE CONES. 

ELEMENTS AS,A7,E7C.,ARE ALL OF DIFFERENT LENGTHS AND ARE 
NOT SHOWN IN THE!2 TRUE LENGTHS INEITHER THE TOP VIEW C2 
PRONT VIEW. INORDER TO FINO THEIR TRUE LENGTHS ITIS NECESSARY 
TO CONSTRUCT RIGHT TRIANGLES BY THE METHOD SHOW IN FIG |. (CL THES" 
TRIANGLES MAY BE COMBINED INTOA TRUE LENGTH DIAGRAM AS SHOW 
THE DEVELOPMENT IS THEN MADE BY CONSTRUCTING THE TRIANGLES 
ONE ATATIME AND JOIMING THEM ON THEIR COMMON SIDES. 





PRACTICAL APPLICATIONS 
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FLAT LOCK SEAM 


TRANSITION PIECES ARE SURFACES OR CONNECTORS USED TO 
JOIN TWO DUCTS OR PIPES DIFFERING IN SHAPE,SIZE, LOCATION, 
OR A COMBINATION OF THESE. 

THE TRANSITION PIECE SHOWN IN FIG. 3 IS COMPOSED OF FOUR ISOSCELES 


TO A-l', THE TRUE LENGTH OF THE SIDE Aci. THE CONICAL SURFACES 
ARE DEVELOPED BY TRIANGULATION AS EXPLAINED IN FIG 2. 


cia. EVELOPM a 
DUCTS ON PARALLEL AXES 














TRUE LENGTH AGM AMS 
FIG.4 SHOWS A TRANSITION PIECE FOR CONNECTING AROUND 
DUCT AND A RECTANGULAR DUCT WITH PARALLEL AXES. SINCE 
THE CONICAL SURFACES F AND H ARE DIFFERENT, IT IS NECESSARY 
TO CONSTRUCT TWO SEPARATE TRUE LENGTH DIAGRAMS, 
THE PROCEDURE FOR ORAWING THE DEVELOPMENT IS THE SAME 
AS EXPLAINED IN FIG.2 AND FIG.3. 





FIGS. DEVELOPMENT OF A TRANSITION P: 
DUCTS ON NON-PARALLEL AXES 














THE TRANSITION PIECE SHOWN in FIG. S JOINS A RECTANGULAR 
DUCT WITH A CIRCULAR DUCT. BY USING AN AUXILIARY VIEW OF THE 
ROUND OPENING, THE DIVISIONS FOR THE BASES OF THE OBLIQUE 
CONES CAN BE FOUND. HERE AGAIN IT IS NECESSARY TO SHOW 
TWO TRUE LENGTH DIAGRAMS , BUT, IN THIS PROBLEM THE 








ay 4 
* Fig. SHOWS A WARPED TRANSITION PIECE seers 
DUCT WITH AN ELLIPTICAL DUCT. THE APPROXIMA 
OF THIS SURFACE IS MADE BY DIVIDING IT INTO. A MUMBER 
NARROW QUADRILATERALS SUCH AS 2-3-3'2' AND THEN SPLITTINe 
OF THESE QUADRILATERALS INTO TWO TRIANGLES BY A DIAG 
3°2.DRAW TWO TRUE LENGTH DIAGRAMS,ONE TO INCLUDE ALL 
ELEMENTS AND THE OTHER To INCLUDE ALL OF THE DIAGONA/ 
TRUE SiZE OF THE ELLIPTICAL BASE IS SHOWN DOTTED INTHE TC 
AND FOUND BY REVOLVING [T UNTIL HORIZONTAL ABOUT AN AXIS * 
1. DRAW THE DEVELOPMENT BY CONSTRUCTING THE TRUESIZESC © 
TRIANGLES IN REGULAP. ORDER. THE DISTAACES 2, ETC,ARE TAKEN 
CORRESPONDING DISTANCES 1-2,ETC. ON THE TRUE SIZE OF THE ELIF’ 
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ALTITUDE OF EACH RIGHT TRIANGLE IS OF A DIFFERENT LENGTH. 


NE WRITING MATERIALS SINCE 1849 
EBERHARD FABER PENCIL CO, Educational Dept.,SS-10,37. Greenpoint Ave., Brooklyn 22, N. Y. 
Please send me without charge a copy of your chact No.6 on “Triangulation Developments in 


Sheet Metal Layouts”. 
Name 
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Try This Wartime Shop Project 


BY Walter B. Weber 





Here is a project requiring many operations 
yet uses little material. It is flexible enough to 
draw out students’ artistic bent and exacting 
enough to teach fundamental woodworking 
skills. The author is instructor of industrial 
arts at Buffalo State Teachers College. 
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INDUSTRIAL arts projects 
are difficult to design. This is 
true because they must moti- 
vate students, their materials must be 
within the students’ financial means, and 
they must be within their range of skills. 
In addition, they must have specific in- 
structional value and require only avail- 
able equipment, tools, and materials. 
The project here discussed and illus- 
trated is designed to meet the foregoing 
requirements. 

This portable wood picture frame can 
be collapsed, thus protecting the picture 
from damage. Its unique wood hinges, 
easy to construct, are interesting substi- 
tutes for metal hinges. The project 
when complete gives the student a sense 
of pride, and it will occur to most stu- 
dents to send it to a soldier brother or 
friend whose travels would require a 
protecting frame for a treasured picture. 

Walnut and mahogany are the two 
woods found best suited for this project. 
The main part of the frame, although 
1%" thick, requires 34” rough stock, 
while the ;';” cover requires at least 14” 
stock. This extra thickness is required 
to allow the hinge to be offset. 
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PROJECT 


Operation Steps 


1. Cut two pieces of wood 414” x 
314”, one piece 34” thick, the other at 
least 14” thick. 

2. Remove the excess thickness of the 
stock by using a band or circular saw 
while the material has straight sides. (If 
no power machinery is available, a back 
saw may be used.) Care should be ex- 
ercised not to cut into the hinge part at 
the end of the pieces. 

3. Layout the center hole for the pic- 
ture opening. Drill a 4%” hole 3%” deep 
at the compass point of the inside cir- 
cular picture area. Set the cutter of the 
tool shown to 1;,” and cut a circular 
slot 4” deep and 25%” in diameter. Use 
a wood chisel to remove the wood inside 
of the circle. 

4, Draw the design on the inside sur- 
face of the two pieces and cut out on a 
band or jig saw. Do not undercut the 
lines for the hinges, since the two pieces 


should fit snugly at the hinge point. 

5. Smooth with sand paper the two 
inside surfaces of the pieces and fit the 
hinge surfaces. 

6. Clamp the two pieces together in a 
vertical position, using a square on both 
sides for this purpose, and drill the four 
14” holes at one time. This will insure 
correct alignment of the hinges. Re- 
move the drill from the chuck and use 
it as a temporary hinge pin. 

7. With the two pieces closed, finish 
the top, bottom, and sides so that they 
match evenly. File the hinge round 
with equal thickness on all sides of the 
drill. (The drill makes a good guide 
for this purpose.) Disassemble the 
frame and slightly bevel the edges to 
improve the appearance and to make it 
easier to rub the final finish. Finish all 


The wood hinges provide a number of inter- b 
esting but not too difficult operations. Note 

the protective cover which serves as a base when 
Win use. The details below are easy to follow. 


surfaces with fine sand paper. 

8. Cut two pieces of 4” dowel 34" 
long. Sand one-half of each piece 
slightly so that they will fit snugly in 
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the 44” hole. Place some glue on the 
unsanded end, assemble the frame, and 
force the two bearing pins into the hinge 
holes with the sanded end entering first. 
This prevents the hinge from being glued 
together. 

9. Stain, fill, and shellac or lacquer 
the frame. Each coat of finish should 
be rubbed until a fine finish is obtained. 
If white pine is used, attractive color 
paints and transfers could be used for 
the finish. 

10. Cut the photograph to 25%” in 
diameter and glue it into the frame. 

The writer recommends this project 
as highly instructional. It will interest 
the student and his family. Its practical 
and decorative possibilities will appeal 
to most students. The project is flexible 
enough to allow play for any artistic 
taste and originality the student may 
have. It lends itself to inlay or chip 
carving. It is flexible also as to size and 
as to the woods that can be used. The 
hinge idea is both economical and sug- 
gestive for other uses, and considerable 
value is added to the finished product 
by the student’s own handicraft. It em- 
ploys many operations and yet consumes 
very little material. 


You Can Make Your Own Cutter 


A number of types of cutters can be | 


purchased for cutting out the circular 
area, but the tool here described can be 
made very easily. 
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The holder is made of 4%” metal rod; 
C.R. steel is preferred. Cut a piece 3” 
long, place it in a lathe chuck and turn 
a shoulder on one end 34” long and 14” 
in diameter. If a lathe is not available, 
scribe a center on one end of the stock 
and center punch at cross lines. Clamp 
the stock in a vertical position and drill 
a 14” hole in that end. 

Cut a short piece of 14” rod and force 
same into the hole. Drill a 1%” hole 
through the center 14” from the end. 
Drill a No. 33 hole 90° from this hole 
and tap for 6 x 32 set screw. 

Take a piece of 14” drill rod or steel 
wire, file one side flat, file cutter end, 
and bend as shown. Harden and draw a 
straw colored temper on the cutter end. 
Assemble the cutter. 
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‘AN IDEAL ALL-PURPOSE 


MACHINE 
FOR MANY 
SHOP COURSES 





DNENHWL FLEXIBLE SHAET MACHINES 


Foredom Machines are employed in many thousands 
of manufacturing plants for grinding, finishing, pol- 
ishing, deburring, milling, cleaning, etc., replacing 
old-fashioned, time-killing hand methods. Since they 
are so universally employed in plants both large and 
small, training your sae in the use of them will 
prove of genuine value when they start their shop 
careers. Foredoms are used in three key depart- 
ments of manufacturing plants—production, tool 
room, maintenance. 


Among the leading industrial plants 
employing Foredoms are Ford, General 
Motors, Chrysler, Nash-Kelvinator, 
Jack & Heintz, Sperry Gyroscope, 
Bendix, Westinghouse, etc. 


Among the many types of shop courses 
where Foredoms find their rightful 
place are: Machine Shop Practice, Au- 
tomotive Mechanics, Aircraft Mechan- 
ics, Plastics, Tool and Die Making, 
Electrical, Radio, Dental Mechanics, 
Jewelry & Watchmaking, Model-Mak- 
ing, Woodcraft, etc. 


Mail Coupon for complete Catalog 
No. 458. 


For maintenance and emergency 
needs—touching up sef-ups with- 
out d bly, removing hig 
spots on gears, identification 
marking of equipment, etc. 





in die and tool departments, for 
grinding, finishing and touching 
up dies, molds, jigs, etc. 


For deburring, grinding, finish- 
ing, polishing and other light pro- 
duction jobs—particularly valuable 
on irregularly shaped parts. 


FOREDOM ELECTRIC CO. 
27 Park Place, New York 7, Nl. ¥. 


Please send us your new catalog No. 458 showing the different uses of Foredom Flexible 


Shaft Machines. 
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..-. news from INDUSTRY 





Flexible Shaft Machines 

Foredom Electric Company announces a new 
brochure illustrating their four series of flex- 
ible shaft machines, useful for finishing small 
stampings, forgings, etc., for identification 
marking, in tool, die, mold, and pattern shops, 
and in the field of plastics. Various accessory 
sets, mounted abrasive points, brushes, steel 
burrs and cutters, and polishing supplies are 
also illustrated. Write the Foredom Electric 
Company, 27 Park Place, New York 7, N.Y., 
or check number 12 below. 


Encyclopaedia Britannica 
Silent Teaching Films 


Silent teaching 
films, ~originally pro- 
duced by Eastman Ko- 
dak Company and re- 
cently turned over to 
Encyclopaedia Britan- 
nica Films, Inc., are 
fully described in 
their new catalog. 
Films on physics, me- 
teorology, elementary 
and general science, 
aeronautics, preinduc- 
tion training, indus- 
trial arts, and voca- 

tions are listed. A handy chart at the back 
of the catalog delineates the utilization scope 
of each film.. For your copy write Encyclo- 
paedia Britannica Films, Inc., 1841 Broad- 
way, New York 23, N. Y., or check number 13 
below. 


Pittsburgh Plate Glass Company 
Announces New Booklet 

Color Dynamics is a new booklet put out by 
the Pittsburgh Plate Glass Company explain- 
ing the utilization of color energy to promote 
efficiency in industrial work. Their system of 
applied color is designed to eliminate eye 
fatigue, speed up production, improve the 
quality of the work, and increase the safety of 
the worker. A detailed study of the causes of 
eye fatigue has been made and entirely new 
methods for painting machines are described 
in the book. The part color plays as back- 
ground on walls, ceilings, and floors is also 
dealt with. For your copy of this informative 
booklet write the Pittsburgh Plate Glass Com- 
pany, Paint Division, Dept. SS-10, Pittsburgh 
22, Pa., or check number 14 below. 
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Each item listed above is numbered. Check the 
numbers of the items you want, and mail the 
coupon, properly filled in, to... 


School Shop, 
Aun Arter, Michigan 
«12 13 14 15 
17 (10c) 18 19 


city, zone & state..... 


28 


Cascophen Liauid Resin Glue 


A new synthetic 
resin glue which sets 
at ordinary room tem 
perature and requires 
only moderate pres- 
sure for bonding is 
now available from 
Casein Company of 
America. The glue 
can be stored for an 
indefinite period of 
time at room tempera- 
ture, is waterproof, 

heat- and mold-proof. 
Relatively expensive at present Cascophen RS- 
216 is recommended for work where complete 
durability is required and where joints can 
not be heated, such as the gluing of thick 
laminations for airplane propellers, heavy-duty 
built-up arches and beams, aircraft spars and 
assemblies, etc. For directions on use and 
further information on the glue write for 
Service Bulletin No. 20 to Casein Company of 
America, 350 Madison Ave., New York 17, 
N. Y., or check number 15 below. 


Delta-Milwaukee Bench Center 

To help meet the need for accurate and 
easily operated inspection and testing devices 
Delta Mfg. Co. of Milwaukee announces a new 
bench center. Distinctive features of the unit 
are the flat top surface; the operation of the 
indicator support bracket, which has a base 
that can be firmly and quickly locked in any 


position on the bed by merely operating a 
handle in front; and interchangeability of 
head and tail stocks to permit operation of 


*the unit from either side. For complete data 


write the Delta Mfg. Co., 673 E. Vienna Ave., 
Milwaukee 1, Wis., or check number 16 below. 


New Greenlee Calculator 
Solves Woodworking Problems 
An exclusive new “Handy Calculator” is now 
available to all workers with wood through a 
special wartime offer by the makers of the 
Greenlee line of registered tools for craftsmen. 
The calculator is packed with valuable in- 
formation and is easi- 
ly operated: by mere- 
ly adjusting the dial 
you can convert linear 
to board feet; deter- 
mine slope per foot 
in degrees; find com- 
parative hardness, 
weights, shrinkage, 
warping, and ease of 
working of various 
woods. Bit sizes for head, body and thread of 
standard screws, nail specifications, tips on 


tool sharpening are also included on this Cal. 
culator, which is an accurate protractor as 
well. 

Constructed of heavy varnished cardboard 
and soilproof, this tool is 6” in diameter and 
will easily fit into a tool kit. As long as the 
supply lasts, a Handy Calculator may be ob. 
tained for 10c by writing direct to Greenlee 
Tool Co., Rockford, Ill., or by checking number 
17 at left and enclosing 10c in coin. 


Portable 
Electric 
Tool 


H & H Research Company an- 
nounce a new push-and-pull action 
portable electric tool, designed for 
use in filing, burring, and chamfer- 
ing; honing; polishing and lap- 
ping; scraping, sawing, and sand- 
ing. Several new and improved fea- 
tures are incorporated into the tool, two models 
of which are available. Total weight is just 5 
pounds. For full information write the H & H 
Research Co., 415 Marquette Bldg., Detroit, 
Mich., or check number 18 below. 


Bench-Type Belt Grinder 


Ideally suited for burring gears, weld grind- 
ing, generating radii, removing flash, flat and 
edge work, cleaning up and polishing is the 
new bench-type abrasive belt grinder designed 
by Porter-Cable Machine Company. Available 
with or without a motor, the grinder unit uses 
an endless metal-cutting abrasive belt 24” 
wide and 60” long. The design provides a 
flat-bed grinding area as well as a soft resili- 
ent contact wheel which is adaptable for grind- 
ing all types of metal. For further informe 
tion write the Porter-Cable Machine Company, 
Syracuse 8, N. Y., or check number 19 below. 


New Literatmre... 


Precision Equipment for toolroom and machine 
shop is illustrated and described in Chal- 
lenge’s new catalog No. 836. Surface plates, 
reading and turn tables, work benches, and 
lapping plates are listed. Challenge Ma- 
chinery Co., Grand Haven, Mich., or check 
number 20 below. 


High-Speed Steel. Jessup Mustang High Speed 
Steel and its uses fully described with recom 
mendations for most efficient application. 
Catalog. Jessup Steel Co., Washington, Pa, 
or check number 21 below. 
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models SMOOTHNESS, STRENGTH, point touches paper . . . 2 perfect balance of F ivi 
; see e or 65 years HARGRAVE Individually 
just 5 are held to fixed standard blackness, smoothness, strength sad weer, in Tested Tools have been accepted as the 
each degree, that gives you exactly the line you Pt 
H &H the 17 degrees of Eagle TURQUOISE Drawing want fron every pencil every ow standard of excellence in shops the 
world over... constantly improved 


Jetroit, 








rey / TuRgUE 


Ne blackness alone, but 





This truly is balanced grading, possible only 
with laboratory devices that test and control all 
four qualities with scientific precision. 








ISE 


The result is apparent as soon as a TURQUOISE 


PROVE IT YOURSELF, Write for a sample of 
. TURQUOISE, naming this pub- 
lication, your pencil dealer, and 


TED 
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PREFERRED 4, CRAFTSMEN 





with the aid of skilled mechanics to 
meet every specialized requirement. 
Write for catalog showing our com- 


the grade you desire. 


ERLE Chon-Sostar 


(suree BOmoED) 


TURQUBISE 


plete line of Clamps, Alloy-Steel Chis- 
els, Punches, and other tools for the 
School Shop. See your supply house 


Eagle technicians invented the Giant Pendulum 
test for smoothness, the Point Pressure Scale 
for strength, the Mileage Meter for wear, and 
adapted the Reflectometer to measure blackness 
and opacity. They have progressively improved 


or write Dept. SC for information. 
the performance qualities of TURQUOISE 
pencils in every degree. DRAWING PENCILS and LEADS 


EAGLE PENCIL COMPANY 703 EAST th STREET, NEW YORK The CINCINNATI TOOL Co. 


| Ext. 1879 CINCINNATI 12, OHIO 
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THEY ad/ Fit 
THEY'RE c// INTERCHANGEABLE 
-INSTANTLY...and renéwable 


New! 32-page illustrated 
book “How to Build 
Seale Models for De- 
fense.” Expert informa- 
tion for your Shop 
Project Work. 


Saeeee O-RVICE MANUAL 


| Drakes 


REFRIGERATION 


wiuce. Manual 


Here it is! Modern refrigeration simplified for 
shop and classroom training. 

300 pages of complete information on installa- 
tion, repair, testing and trouble shooting . . . 
written by experts in non-technical, easy to 
understand language. 

138 illustrations, diagrams and charts that make 
every problem easy to grasp and follow through. 
A wealth of knowledge for now and in the fu- 
ture for everyone interested in refrigeration as 
a career. 


Pri This is the newest of Drake’s semi-technical library 
nee oaty $2.00 on a wide variety of subjects. Send for a Drake 
catalog today! Regular school discounts apply. Any Drake books will be 
sent on 10 day approval for the asking. AS 


FRED’K J DRAK & & co 600 West Van Buren Street, 
” * . 


Dept. SH, Chicago 7,° Ill 
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SUPER KEEN — 

IDEAL FOR 

MANUAL 
‘s TRAINING 

Help the Navy! 500,000 scale 

model planes needed fast. X-Acto 
builds them better, quicker, easier. 
WRITE US NOW! X-Acto Cres- 
cent Products Co., Inc., 440 
Fourth Ave., New York 16, N. Y. 














7 KNIVES 


APPLIED FUNDAMENTALS 
OF MACHINES 


HIS book teaches the basic principles of machines. It is a text, 

laboratory manual and notebook combined. It shows important 
industrial applications of machines. Gives essential theories, experi- 
ments, demonstrations. Space is provided throughout the book for 
recording results of experiments. Vocabulary lists follow several of 
the units to aid the student in mastering new and difficult words. 
The material is organized on the unit plan with page references 
given to many standard texts. Assignment units instruct students in 
the proper procedure for each job encountered. Many questions are 
used to direct a to important facts. 320 pp., 281 illustrations. 
$2.50. Cornetet & Fox. This is is a companion volume to "Principles 
of Electricity’ and ‘Methods of Measurement." 


McHNIGHT & McKNIGHT 


BLOOMINGTON, ILLINOIS 
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‘YOU NEED THIS GREAT BOOK! 


Indispensable for all Teachers 
and Students of Radio 


ce eee ee ee ee ee ee ed 


7 Recognized and endorsed by radio experts, teachers, 
andall interested in radio, as one of the most practical, 
rt helpful, and authentic radio text books yet written. 
-t— J. Douglas Fortune's book is authoritative, readable, 
understandable! It covers everything from learning 
the code, on through receiver theory, the actual build- 
ing of t itt lat . etc. etc. right on to |. 
complete reference chapter explaining in detail most 
minute operations. Areallyindispensable bookfor pre- 
ifully bound in cloth—over 
150 pages —post- eid for only '75¢.. or at bookstores 
Special prices on quantity purchases by teachers. 


THORDARSON ELECTRIC MFG. CO 
ee} 502 WEST HURON STREET © CHICAGO, ILL 




















Strictly Personal... 


ABOUT YOUR FELLOW TEACHERS 





Dr. Rospert L. Cooey, founder of the 
Milwaukee Vocational School in Mil- 
waukee, Wis., and its director until ill 
health forced him to resign the position 
in 1940, died May 19, 1944, at the age 
of 75. Dr. Cooley served as president 
of the American Vocational Association 
An 1928-1929 and as president of the 
Wisconsin Teachers’ Association in 
1928... R. W. E. Bowers, for the past 


two years an instructor in industrial 


arts at Louisiana State University, 
has accepted the position of assistant 
supervisor of trade and industrial edu- 
cation in the special field of industrial 
arts for the State. of Louisiana. . . . 
Wa ter E. Rupp has been appointed 
director of industrial arts at the Austin, 
Minn., High School, leaving the Wood- 
ward High School in Cincinnati, Ohio, 
where he has been instructor of printing 
for the last four years. . . . RussELL K. 
BRITTON, teacher trainer in trade and 
industrial education at Colorado State 
College in Ft. Collins, has accepted the 
position of director of vocational educa- 
tion in the Denver, Colorado, public 





IG ASSISTANCE 


cae helps ou 


School architects, administrators and teachers, aware of postwar educa- 

tional imperatives, are basing school building designs on tomorrow's needs. 

In planning special rooms and selecting vocational and laboratory equip- 
ment Sheldon can be of unusual assistance. 
Sheldon will also assist you in compiling 
budget estimates and writing specifications. 
Write today — request Sheldon Planning As- 
sistance. Without obligating you in any way 
Sheldon Engineers will call and discuss your 
problems, ideas and plans. 


E.H. SHELDON & CO. - MUSKEGON, MICHIGAN 





schools. . . . ALDEN E. DINSMORE is 
now printing instructor at High School 
East, Wichita, Kans., replacing Cart 
E. BRUNER. . . . JOHN GRIBBLE replaces 
ExtmMer E. Mier as machine-shop in- 
structor in Ironwood, Mich. . . . Kart 
J. Sertz has replaced JoHN BurRKE, who 
is now in the Army, as instructor in 
metal shop and aviation mechanics at 
the Great Neck, N.Y. High School. ... 
Puitiip Perry has retired from his 
position as instructor of industrial arts 
in the Weston, Mass., High School. 
BurnHAM G. Gace has replaced him. 
... Transferring from the Machine and 
Metal Trades High School to the Long 
Island City High School is Jacos R. 
GRaTHWOHL. ... A. J. SmitH has re- 
placed R. D. West as director of manu- 
al training in the Menominee, Mich., 
High School. . . . J. F. Donovan, for- 
merly director of vocational education 
in the Canton, North Carolina, High 
School, has accepted the position of 
training officer with the U.S. Veterans 
Administration in Fayetteville, N. C. 
. . . Leaving for the armed forces from 
the Jeffersonville, Ind., public schools 
are the following three men: ELMER H. 
BeyL, Graypon M. CHAPPELLE, and 
MicHaEL J. BREEN. . . . FRANK LumPE 
has left the Kingsburg, Calif., Union 
High School to teach shopwork at the 
Union High School in Lower Lake, 
Calif. 





from Washington... 
(from page 32) 


ganize and strengthen the Office. It’s 
really a three-year plan of action. If 
approved all ’round, every division of 
this Office will be infused with new life 
for postwar work.” 

At the U. S. Chamber of Commerce: 
“Yes, were working on a series of 
charts which might prove that good edu- 
cation spells good business. We’ve found 
that wherever education is poor, busi 
ness opportunities are weak; wherever 
education is’ good, business opportuni- 
ties flourish.” 

At the Educational Policies Commis- 
sion (NEA): “Those half-baked and 
partial solutions to the so-called youth 
problem floating around Washington are 
actually dangerous, Take that plan to 
revive the CCC, for example! That is 
why the EPC is coming out with a new 
book called “Education for All Ameri- 
can Youth.” You will agree when you 
see it that in our schemes vocational 
education is given a high place.” (We've 
seen the book; and it does.) 
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Films .... (from page 7) 


Follow-up.—The follow-up is one of 
the most important steps in teaching 
with films. Most instructional films are 
excellent devices to promote discussion 
and the instructor must not fail to take 
advantage of this unusual opportunity 
for learning. The follow-up discussion 
may be promoted by leading questions 
pertaining to the key points of the film, 
or it may follow a brief objective quiz. 
The instructor must not misinterpret his 
role during the discussion. He is not an 


intellectual suction pump but rather a 
discussion leader, a player who keeps the 
ball of conversation rolling in the direc- 
tion of the desired goal. 


Repeat films as necessary.—Repeat 
showings of instructional films as fre- 
quently as seems appropriate. After 
seeing a film once and discussing it with 
the class, a learner may “see” more dur- 
ing a second showing of the film than 
during the first showing. Films to help 
teach specific skills can be shown to one 
group as many as three times: (1) to 
introduce the skill, (2) to help in mas- 
tering the skill, and (3) to review the 
operations. Do not hesitate to repeat 
films for instruction. 


Encourage activity. 


of a good instructional film ably pre- 
sented is an eager desire on the part of 
the learners to “try their hand” at what 
they have just seen. If they have ob- 
served a skilled operator at work on a 
lathe, they are anxious to imitate just 
what they have seen. Impressions are 
most vivid soon after received. Don’t 
handicap learning by delaying the op- 
portunity for action. 

One film at a time.—If an instructor 
does a thorough job of teaching with 
films it is unlikely there will ever be a 
need for more than one film during a 
class session. Instructors who are ex- 
perienced in teaching with films prefer 
one with a showing time of approxi- 
mately fifteen minutes. This length film 
allows time for the introduction, for the 
first showing, for discussion, and for 
repeated showing if necessary. 


We can't have everything.—Let’s 
assume some things. It’s true the films 
don’t tell all. An instructional film on 
lathe operation may show an operator 
receiving work that has been centered 
and drilled. The film has to begin some- 
where and so we can assume the center- 
ing and drilling of the piece although the 
operations are not shown. The test of a 
film is the amount of information it 
conveys during the time it consumes. 


INDEX 
SCHOOL SHOP 


for 1943-1944 


Write today for your free copy 
of SCHOOL SHOP'S index for 
the 1943-1944 school year, Vol- 
ume III. All articles and proj- 
ects which appeared in Volume 
II are listed,’ with the month 
and page number, both under 
the name of the author and ac- 
cording to the subject of the 
article. 

No charge is made for the in- 
dex but copies will be sent only 
to persons requesting them from 


SCHOOL SHOP 


330 South State St, Ann Arbor, Mich. 





The Lafayette Radio Corporation has, for 22 years, been one of the well-known names in radio 
and electronics, Our policies and ovr personnel, our reputation for integrity and outstanding 


hled 


service to our cust s have 
and electronic equi t. In 








us to become one of the nation's great arsenals of radio 
g the change of name to the Concord Radio Corporation, 
we emphasize that “the name or is affected. To our th of cust 





3, we promise a 


continuance and broadening of our organization and our policies. With the advent of new and 
greater horizons in electronics, the Concord Radio Corporation, will blaze new trails in engi- 
neering achievement and customer services. Watch for our future advertisements, and be sure 
that your name is on our list to receive postwar literature and catalogs. 





CONCORD RADIO meat sy 
Dept.D 


901 W. Jackson Bivd. 
Chicago 7, lil, 


Please rush me the new 16-page ''Spe- 
ust published by the Con- 


cial Flyer" 
cord Radio Ph ty 


Guat off the Presa! 


NEW, 16-PAGE ‘'SPECIAL FLYER’: 
. «+ @ last-minute compilation, by 
the CONCORD RADIO CORPORATION, 
of hard-to-find components and 
equipment for industry, service 
men, training schools, ete. MAIL 








OCTOBER, 1944 





CHICAGO 7, ILLINOIS *% 265 Peachtree St., 


COUPON TODAY. 


CONCORD RADIO CORPORATION 


yas afayette Teal, Cotpotation 


901 W. Jackson Bivd., 


ATLANTA 3, GEORGIA 
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School 
Shop 


BINDERS 
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Just $2 for these handsome maroon 
leather binders 


Designed especially for SCHOOL 
SHOP so that you may bind your 
copies as they come, these imitation 
leather binders are imprinted in gold 
with “SCHOOL SHOP” and the 
years of issue on the back and cover 
for quick and easy reference. Each 
binder holds two full years of 
SCHOOL SHOP. 


Write for yours today, being sure 
to state the years you wish inscribed 
on the back and enclosing $2 in 
check or money order. 


SCHOOL SHOP 


330 South State St, Ann Arbor, Mich. 
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from WASHINGTON | by micaaet paca 
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You have learned how to be a 

welder, you have learned how 
to be a mechanic, you have learned to 
build a ship, you have learned to build 
a tank. . . Now we want to teach you 
how to build radar for homes in days 
of peace. We want to teach you to build 
instruments for television. We want to 
teach you how to build more radios than 
we have ever had. We want to teach you 
how to build the best automobiles and 
the best airplanes... Why? In order 
that the man or woman, the boy or girl, 
may be taught skills which will enable 
them to make a decent living, to be bet- 
ter citizens, and to enrich the econ- 
omy of this great country.” 


In these words Senator Pepper of 
Florida summarized—and argued for— 
those far-reaching provisions in the 
Kilgore-Murray Reconversion bill hav- 
ing to do with vocational training. 

Under the terms of this bill, war 
workers would have been permitted to 
take free training for six months, plus 
a modest living allowance while in 
training. 

The Senators, however, refused to 
see the rightful place vocational train- 
ing has in reconversion; saw fit instead 
to pass a bill which merely authorized 
a Retraining Administration “to de- 
velop plans” for retraining. But even 
this provision was knocked out by the 
House in the version it approved. As 
this is being written, the House-Senate 
conferees are trying to agree on a re- 
conversion bill whose principal theme 
seems to be not productivity but unem- 
ployment compensation. 

Whatever bill the conferees agree on 
is likely to have little in it having to 
do with vocational training. But this, 
incidentally, does not displease too 
much the proponents of the George- 
Dondero bill, which expands and ex- 
tends the regular programs of vocation- 
al education and authorizes area schools. 
They see in this set-back an enhanced 
opportunity to push through the lan- 
guishing area schools bill early in 1945. 


B Fx US say to these war workers: 


®@ No buch silver lining can be seen in 
the defeat of the schools in the battle 
for surplus government property. A 
House, dominated by a “‘no-give-away” 
policy over-rode the Senate’s first gen- 
erous gesture to “donate” to schools and 
colleges usable supplies and equipment. 
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This bill is still in conference; a slim 
hope exists that the schools’ interest 
in surplus property may yet be recog- 
nized. 


@ There is more and more talk in Wash- 
ington about the “forgotten area” or 
“no man’s land” in education. People 
who use these terms refer to the area 
above secondary vocational education 
but below college grade work. In this 
area fall some 30 to 40 million wage- 
earners above the age of 18 with a keen 
appetite for part-time or supplementary 
schooling. Too old for secondary schools 
and not interested or not able to take 
educational college courses, these mil- 
lions nevertheless want education and 
training. 

Worried college presidents who come 
to Washington “to confer” about de- 
clining enrolments are not certain 
whether the universities ought “to reach 
down to serve these people”; traditional 
minded secondary-school administrators 
are not sure whether the high school 
ought to “reach up” to them. Mean- 
while, these adults, now joined by the 
veterans, are knocking at the doors of 
both institutions asking for action. 

It is against a background of such 
facts that the state directors for voca- 
tional education will read the full text 
of the report of the Consulting Commit- 
tee on Vocational-Technical Training, 
which will reach them by the end of 
October. It has to do with a type of 
training which may well meet the needs 
of some of the people in the “forgotten 
area”; and will certainly meet the needs 
of industry. For, the Consulting Com- 
mittee studied how to expand the train- 
ing of less than college grade which 
has a vocational rather than profession- 
al objective but which emphasizes the 
development of technical competency 
rather than proficiency in skills. 

At the same time, the Committee dis- 
covered that industry needs thousands 
of engineering and science aides, “lim- 
ited technicians” and semitechnical men 
and women. The average ratio of tech- 
nicians per engineer needed is more than 
5 to 1. In some industries it runs as 
high as 20 to 1. 

No new types of institutions, no new 
federal legislation, no new sums of 
money are recommended by the Consult- 
ing Committee. Instead, it recommends 
a series of actions which almost any 


community can undertake. It proposes 
utilizing T. and I. schools, technicai in- 
stitutes, ESMWT courses, correspond- 
ence study, and other existing courses, 
Above all, it urges local programs for 
vocational-technical education based on 
local needs. 


@ As your reporter made the rounds of 
Washington news sources, he heard 
these comments: 

From a White House source: “The 
President’s plan to require youth to give 
a year’s service to their country is 
rapidly being completed. You know, of 
course, that while it isn’t a military 
training program, military training will 
be part of it; and while it isn’t a voca- 
tional training’ program, vocational 


training will be a part of it also.” 

At the U. S. Office of Education: 
“This thick book you see here is Com- 
missioner Studebaker’s plan to reor- 


(Continued on page 30) 
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4 INDUSTRY'S NEW SET OF TOOLS 
Ib 
t Send for Circular and Full Information 
3 THE DoALL COMPANY, 229 N. Laure! Ave., Des Plaines, lil. 
21 
17 Sales & Service Offices: Baltimore, Boston, Chicago, Cleveland, Denver, Detroit, Erie, Houston, Indianapolis, Los Angeles, 
29 Milwaukee, Minneapolis, New Orleans, New York, Orlando, Philadelphia, Pittsburgh, Rochester, Rockford, St. Louis, 


San Francisco, Seattle, Toledo, Tulsa, West Hartford. 





